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CTPYKTYPA TOCYJIAPCTBEHHHOW UTOTOBOU ATTECTAIINU

NoNo yyeOHBIX ITaHOB: 8903100
ObecneunBarolnii PaKyIbTET: OOJI
OGecneuunBatoias kadeapa: MH?
O6was tpynoemkocts (3ET) 9

Kype 4
Cemectp 8

Buabl 3ansatuii
CamocrosTrenpHas paboTa (akajeM. 4acoB) 324

Bcero (akaaem. yacoB) 324

Bua npomeKyTo4HOMH aTTeCTALMH
["ocynapcTBeHHbIN IK3aMeH

[IpencTaBiaenne Hay4HOTO JOKIaga 00 OCHOBHbIX pe-
3yJbpTaTax MoArOTOBIEHHON HAyUYHO-KBaIU(PUKALMOH-

HOU pabOTHI (AUCCepTaIINH )

Pabouas mporpamMma rocy1apCTBEHHON MTOTOBOW aTTeCTallMM pacCMOTpeHa W
onoOpena Ha 3acefanuu Kadenpst MHD 14.06.2018, nporokos Ne 5/18.
Pabouast mporpamMma paccMoTpeHa U ojio0peHa yuyeOHO-MeTOIuUecKOi KoMuc-

cuell (axynprera snekrponuxu 15.06.2018, nporokos Ne 4/18.



AHHOTALIMS
IT'OCYJAPCTBEHHHOM UTOIOBOM ATTECTALIUN

I'ocyiapcTBeHHass UTOrOBasi arTecTallus BKJIOUaeT B cedsi rocyaapCTBEHHBIH
9K3aME€H W IPEeACTAaBIICHUE Hay4yHOro Jiokjana o0 OCHOBHBIX pe3ylbTaTaxX
MOJAroTOBIIEHHON Hay4HO-KBaTu(DUKAIIMOHHON paboThI (auccepTaium).
['ocymapcTBeHHass uMTOroBasi arTecTalusl SIBASETCS 3aKIIOYUTENBHBIM  3TaroM
OCBOEHMs OCHOBHOM rpodeccuonanbnoi 00pazoBaTenbHOM MporpaMMBl.

B xojxe rocymapcTBeHHONH WTOrNOBOHU arTecTalldd yCTaHaBIMBAETCSl YPOBEHb
MOJTOTOBKMA  BBIMTYCKHWKA  BbICIIEr0 y4eOHOro 3aBeleHHsT K  BHITTOJTHEHHUIO
NpoQ)eCCHOHATBHBIX  3aad M COOTBETCTBUS €ro MOACOTOBKU TpPeOOBaHUSIM

crangapra.

SUMMARY
STATE FINAL EXAMINATION

The State final attestation includes the State examination and defense of the
scientific-qualification work. The State final attestation is the last mastering stage of
the basic professional educational program.

The training level ot graduates for performance of their protessional tasks and
compliance of their training with the requirements of the State Standard are assessed

in the course of the State final attestation.



EJIU U 3AJAYU T'OCYJIAPCTBEHHHON UTOTOBON ATTECTAIIUA

OCHOBHOM 1eJIbI0 TOCYapCTBEHHON MTOrOBOM aTTeCTAllMK SIBIACTCS OLCHKA
YPOBHSI MOJArOTOBKM BBINYCKHHKA BBICIIETO Y4eOHOTO 3aBEIEHHs] K BBLINOJHEHHMIO
poecCUoHalIbHbIX 3a]a4 U COOTBETCTBUS €ro MOIIOTOBKU TPeOOBAHUSIM CTaHAAD-
TA.

['ocymapcTBeHHbIN SK3aMEH [EeMOHCTPHPYET YPOBEHb TEOPETHUECKOW MOAro-
TOBKH BBITTYCKHHUKA.

Ilpencrasnerne HayuHoro Jokjaaaa o6 OCHOBHbBIX pe3ysibTarax MoAroTOBJIEH-
HOW HAy4HO-KBaJU(PUKALMOHHON paldoThl (AMccepTaurdu) NEMOHCTPHPYET YPOBEHB
NMOATOTOBICHHOCTH BBHIMYCKHUKA K CaMOCTOSITEJIbHON Npo(heCcCUOHANBHON AesTeb-
HOCTH.

[lepedeHb KOMIETEeHLM, B (GOPMUPOBAHUN KOTOPBIX YUACTBYeT rOCYIapcCT-
BEHHAs UTOTOBAs aTTeCTallus, IPUBEJIEH B MaTpHIle KOMIIETEHIIUH, npuIaraeMoi K

OOIl.



MECTO rOCYJIAPCTBEHHHOI UTOT'OBOI ATTECTALIMN
B CTPYKTYPE OOII

['ocynapcTBeHHAasE HTOTOBAsi aTTECTALMs OCYILRCTBISIETCS [TOCIe OCBOEHUs 00-
pa3oBaTenbHON MpOrpaMMbl B TMOJHOM 00beMe M MMeEET LETbI 3aKpenieHue npo-
(eccHOHAIBHBIX 3HAHWH W TPAKTUYECKHX HABBIKOB BEICHHUS CAMOCTOSTEILHOU
HAyYHO-UCCIEOBATEIBCKOM, MPOU3BOICTBEHHO-TEXHOIOMMHYECKON M OpraHnu3aluoH-
HO-yTIpaBJieHdecKOi paboThl, MOJYYEHHBIX aCMUPaHTaMu B IIpoliecce 00yUYeHus.

B xoae rocyaapcTBeHHOW MTOTOBOM aTTECTAllMM YCTaHABIMBAETCS YPOBEHb
MOJIFOTOBKMA  BBINIYCKHMKA  BBICIIET0 y4eOHOTO 3aBeleHUs K  BBINOJHEHUIO
npoecCUOHaNbHbIX 3aJa4 W COOTBETCTBUSI €ro [OATOTOBKH TpeOOBaHUIM

cTaHaapTa.
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COJIEP)KAHUE TOCYJIAPCTBEHHHOM UTOIOBOM ATTECTALIUA

["ocynapcTBeHHass UTOrOBas ATTECTALMSI OCYLUSCTBISETCS B COOTBETCTBHH C
«[TopsiikoM TIpoBeieHUs] TOCYIaPCTBEHHONM UTOTOBOM aTTecTaluy Mo odpasoBaTelb-
HbIM IIpOrpaMMmaM BBICIIEro 00pa3zoBaHUs - MOporpaMmaM IIOATOTOBKM Hay4dHO-
MeJIarOrHYeCcKUX KaJpoB B acnupaHType (agbIOHKTYpe), MporpaMM OpAUHATYpH,
NPOrpaMM acCCHCTEHTYPbi-CTAKUPOBKUY, YIBEPHKUACHHLIM 1ipuKa3zoM MuHOOpLdY Kk
Poccun ot 18 mapta 2016 r Ne 227.
| K rocynapcTBEHHON MUTOrOBOM aTTECTALMU AOMYCKAETCs aclUPaHT, HE UMEFO-
1R aKkaJgeMHU4ecKON 3a10HKEHHOCTH U B MOJAHOM 00beMe BbINOJHUBIUMK YUeOHBIH
MJIaH WM MHAWBUAYaTbHBIH yueOHBIM MaH no COOTBETCTBYIOLEH 00pa3zoBaTeIbHON
nporpaMmme BbICIIRTro 00pa3oBaHMsL.

I'ocynapcTBeHHbIH 3K3aMeH MPOBOJMTCSA KaK MEXKAUMCLUMIUIMHAPHBIA WK TTO
OTIEJbHLIM JUCUMIUIMHAM, Pe3YJIbTaThl OCBOCHUSA KOTOPBIX MMEIOT OIpelelIsItolLee
3HAYSHUE JIJTs1 IPOPECCUOHaIbHOM AesITe/IbHOCTH BBITYCKHUKOB (TIepeueHb BOTIPOCOB
K TOCYJapCTBEHHOMY 3K3aMeHy — mpunoxkenue 1). [lepen nposeigeHreM rocyaaper-
BEHHOTO JK3aMeHa TMPOBOAUTCS KOHCYJIbTUPOBAHUE ACIOMPAHTOB IO BOMPOCAM,
BK/IIOUEHHBIM B IPOrpPaMMy BK3aMCIa (HPCU2KIAMCHLHOINA KoHeynbiauis ). T
CTaB roCyJIapCTBEHHOM 2K3aMeHalMOHHON KOMHCCUM U MOPSIOK €€ paboThl onpese-
nsitotes «llopsiaikom mpoBeneHMs rocy1apCcTBEHHOM MTOrOBOM arTecTaluu 1o oopa-
30BaTeNIbHbBIM MpPOrpaMmaM Bbiclero o0pa3oBaHUsl - MporpamMmam IOAroTOBKU Ha-
YUHO-TIeIarOrMYecKuX KaJapoB B acUUpaHType (aibIOHKTYpe), MporpaMm OpIUHAaTY-
PBI, IPOTPAMM aCCUCTEHTYPLI-CTAKUPOBKU». 1'0Cy1apcTBEHHBIN 3K3aMeH [TPOBOJUT-
Csl yCTHO.

Pe3ynbraThl roCcy1apcTBEHHOIO 3K3aMEHA ONPeAessAtOTCs OUEHKaMH «OTJIAY-
HO», «XOPOLLO», «YIOBJIETBOPUTECIIEHO», «HEYOBIETBOPUTEIbHO». OLUEHKHA «OTINY-
HO», «XOPOLIO», «YIOBJIETBOPHUTEIIBHO» O3HAYAOT YCIEIIHOE MPOXOXKACHHE Tocy-
JApCTBEHHOTO aTTECTALMOHHOIO WCIBLITAHUs. Pe3ylbTarhl rocylapCcTBEHHOrO 3K3a-

MeHa OOBSIBISIOTCS B A€HB €ro IIpoOBEeeHM.



Hayuyno-kBannguxkanuonnaa padora (HKP) npeiucrasnser coOoii mormye-
CKM 3aBepIIEHHYIO pa3paboTKy, HaNpaBIeHHYIO Ha pellleHue 3a/adl B COOTBETCTBUHU
¢ BUJaMHU mnpodeccHoHaNbHOU AeaTenbHocTH, onpeaenéunsivu OI'OC BO, obna-
JAIOILYI0 BHYTPEHHMM €IMHCTBOM COCTaBHBIX djleMeHTOB. OHa MOXKeT MMETh KOM-
IUIEKCHBIM Xapakrep, coueTarolldii B cebe 0cobeHHOCTH, XapaKTepHbIe 11 pa3Jjivd-
HBIX BHJIOB JEATEINFHOCTH, U JOJDKHA NPOAEMOHCTPUPOBATL TOTOBHOCTH BBIITYCKHUKA
K CaMOCTOATEJIbHOMY PeLUEHUIO NpodeccuonanbHbIX 3a1a4.

Temaruka HKP pomxuna coorBercTBoBaTh crneiudyuke MOANOTOBKM, OBITE aK-
TyallbHOH, OTBE4YaTh COBPEMEHHOMY COCTOSIHHIO HayKW, TEXHUKH U TexHosoruid. Te-
ma HKP onpenensiercs Boimyckatomeii kadeapoii.

HKP ocHoBbIBaeTcs Ha pe3yibTaTax, [IOJTYYeHHbIX B NePUOI 00y4YeHHs 1o 00~
pa3oBaTelIbHOU nporpamMe.

IlpaBuna odopmiuenus nokinaga o0 OCHOBHbBIX pe3yJsibTaTax MNOATOTOBICHHOM
HAyUHO-KBaJIM(pUKaMoHHOU pabotrel « TpeboBaHusMu K odopmiIeHUI0 Jokinana 00
OCHOBHBIX pe3yJbTarax I[1OACOTOBIEHHON Hay4YHO-KBAIU(PUKALUOHHON paboThi»,
npuHATEIMU B CITOI DTY.

ACTIUpaHT HECET JIMYHYIO OTBETCTBEHHOCTh 3a JOCTOBEPHOCTH TOJIYUEHHbIX
UM pe3yJIbTaTOB U BbIIIOJIHEHUE CPOKOB KaJI€eH/IapHOIO TIIaHa.

Ilpu npexncraBieHUH OOKIaJa OO0 OCHOBHBIX pe3y/bTarax MOATOTOBICHHOU
HKP acriiupaHT nomkeH nokasaTh riiyOOKHe 3HAHUS MpoOJIeMaTHKH, CaMOCTOATENb-
HOCTh U OPUTHHAIIBHOCTh MbILUIEHUS, HABbLIKU BEICHUS JUCKYCCHUH, WU3JIOKEHUs U
3alMTLl CBOEH TOYKM 3pPEHHUs, YMEHHE MOOMIIM30BaTh MUMEIOLLMECS 3HAHUS TPH 00-
CYXKIEHHUH aKTyaJbHBIX POo0ieM, cBsI3aHHbIX ¢ TemMoit HKP.

lIpencraBnenne HaydyHOro JoKJIafa 00 OCHOBHBIX PE3yJibTaTaX MOJATOTOBIIEH-
Ho HKP onenmnsaercs I'ocynapcTBeHHON 3K3aMEHAITUOHHONW KOMHUCCHEH ¢ ydeToM
MHEHHS HAy4HOTO PYKOBOJUTENSI U PElEH3EHTa MO CIEIYIOIHUM IapamMeTpam: co-
nepkanue U oopMiIeHUe paboOTel; ypOBeHb JOKIIAAA; MOCIEI0BATEIbHOCTh pabOThI
wan HKP. [{ns oueHkH conepkaHus HEOOXOAMMO YYHUTHIBaTh: COOTBETCTBHE PabOThl
tpebosannam OI'OC BO, nonnoty oxsara uccieayemoi Ipobiemsl, rinyOuHy aHa-

JIn3a U YMEHHE METOJHYECKH I'PaMOTHO BbIHOCUTH Ha 3amuTty marepuansl HKP. Pe-
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3yNBTAThI [IPEACTABIEHUS! TOKIaaa 00 OCHOBHBIX pesylbTaTax noarorosnennod HKP
OIPEICIISIIOTCS OUEHKAMI OTAMYHO», «XOPOLIO», «YyHLOBIECTBOPUTENIBHOY, «HEY10B-
JIETBOPUTENBHO». OLUEHKH «OTIMYHO», «XOPOILIOY, «yI0BIETBOPUTENILHO» 03HAYAIOT
yCIElIHOe MpeCTaBlIeHne NoK/ajda 00 OCHOBHBIX pe3ylbTaTaX TOArOTOBICHHOM
HKP.

Verenmnoe MpoxXoKieHne rocyIapCTBEHHOM HTOTOBOW aTTecTaluy SBISETCS
OCHOBaHUEM Ul BBIJA4YM OOydarouleMycsl JIOKYMEHTa O BbICLIeM OOpa3oBaHUU U O
kBann(pukanun obpasua, ycTaHOBIeHHOro MUHUCTEPCTBOM 00pa3oBaHMs M HAyKH

Poccniickon @enepauum.



YYEBHO-METOJAUYECKOE OBECNEYEHUE T'OCYJIAPCTBEHHOM

UTOIOBON ATTECTAIIUU

IlepeyeHb OCHOBHOMN H JONMOJHHUTEJBLHOH Y4eOHOH JIUTEpaTYpBHI,

I'ICOGXO;‘]HMOﬁ AJIsl IPOBCACHUA FOC}'ﬂapCTBeIIHOﬁ HTOIOBOH aTTeCcTAlHH

| K-Bo 3K3.
_- Hazpanue,
| No Cemectp| B OuOL
onbmuorpadudeckoe omnucanue
(1 xah.)
OcHoBHas TuTEpaTypa |
["manckuit ['.O. TNoaynpoBOAHUKM U TIOLYTPOBOAHHUKOBbBIE
1 |[HAaHOCTPYKTYPbl: CUMMETPUS U ITEKTPOHHLIE COCTOSHUS. 8 94
CII0, « Texmomuty», 2008. 324 c.
5 ["'nmunckuit I.P. MeTtoas!l Teopvu Ipyri B KBaHTOBOU 3 10
Mmexanuke. CI16, M3-Bo CITOI DTY «JIDTU», 2012. 200 c.
Hanorexnosiorus: husmka, mpoiecchl,AMarHocTHKa,
3 mpubopsl/ [Nlox pen.Jlyunnuna B.B., Tauposa FO.M.— 8 50
M..OUSMATIINUT, 2006. 552 ¢c.
4 Jlparyuos B.I1., Henspectnsiit U.I'., [ puauun B.A. OcioBbl ? 10
HaHo3neKkTpoHUKU. M.: Jloroc 2006. 494 c.

/
3aB. oTzeI0M yueOHOM TuTepaTyphl //, 4 T.B. Kucenesa
Iepeyens pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKALHOHHOH CeTH

((l/lilTepHeT)), HCIOJIb3YEeMBIX 1181 l“OCYﬂﬂpCTBCHHOﬁ HTOrOBOM aTTecTalHH

No

DIIeKTPOHHBIN aapec

http://libgdét.ru/ gost/25-GOST _7 32 2001.html

npasuia 0QOpPMICHHUA.

['OCT 7.32-2001 Cucrema crangaptoB 1o uHdpopmanuu, OMOIMOTSHHOMY U H3-
naTejbckomy aeny. OT4eT 0 HaydHO-UcclenoBaTeabckoil padbore. CTpykTypa H

MudopMmaiiionuble TeXHOMOTHMU (ONEpalMOHHbBIE CUCTEMbl, MOPOrPaAMMHOE

obecrneyeHue 061LI,CTO H CICHUATU3UPOBAHHOTO HAa3HAYCHUsA, d TaKKE HH(][)OpMaLlT/I—

OHHBIE CIPaBOYHbIC CI/ICTeMbl) H MaTepHaIbHO-TCXHHHYCCKasd 633&, UCIIOJIb3YEMBIC

npyu rocyaapCTBEHHOW WTOTOBOH aTTecTalluM, COOTBETCTBYIOT TpebGoBaHUsIM (ene-

pailbHOT0O roCy 1apCTBEHHOIO 06p8§3()BaTCHBHOFO cTanaapra BbICIICTO 06p&30BaHHH.
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JUCT PETUCTPAIINH N3MEHEHUI

Jata

MN3mMencHue

! JlaTa zaceaaHust

YMK, No ipot-n1a |
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20.

Z3.
24.

Crmcok 2K3aMeHaLlMOHHbIX BO [MpoCoOB

Ob6was kiaccupuKauus MOTYNPOBOAHUKOBBIX MaTepuaioB W
YCTPOMCTB HA UX OCHOBE.

["'une6epToBO NPOCTPAaHCTBO COCTOSTHUI KBAHTOBOW CUCTEMBI.
BexkTopsbl cocTOsiHUA.

ConpskeHHOe IPOCTPaHCTBO.

CkansipHoe pou3BeieHNe BeKTOPOB.

DPMUTOBBL U YHUTAPHBIE OMEPaATOPLI.

Onepatopbl PU3NIECKUX BETHHHH.

YHuTapHbie npeodpazoBalus B NPOCTPAHCTBE COCTOSHUML.
OpToHOpMHpPOBaHHBIN Oa3uc.

YcroBus 10JIHOTHL Oasuca.

IIpoexunu cocTosiHuit Ha Gazuc.

MarpuuHoe npejicTaBlIeHie ollepaToposB.

HectauuoHapuoe ypaBHeHue Ilpenunrepa.

["aMunbTOHMAH KBAHTOBOW CUCTEMBbI.

CraunoHapHbIe COCTOSHMUSI.

CraunoHnapHoe ypasHenue lllpenuHrepa B npou3BoiasHOM Oasuce.
MartpuiHblif raMUJIBTOHHAH U BOJIHOBast (DYHKIIUSI.

H3mepennst B KBAHTOBON MEXaHHUKE.

KoopaunatHoe W UMIIYILCHOE IIPeACTABICHUsT  YpaBHEHUS
[Ipemunrepa.

['pynma  cuMMeTpWd  raMWJbTOHMaHa M Kjiaccuukauus
BbIPOXKIEHHBIX 3JIEKTPOHHBIX COCTOSHUM.

Teopema Burnepa.

Paciuenniene BbIPOKAEHHBIX JHEPreTHYECKUX YpOBHEH Tpu
IIOHWXEHUH CUMMETPHH.

3aKkoH 11peo0pa3oBaHue ol1epaTopoB (PHINIECKUX BEJIUUHH.

ITpaBuna orGopa Uil MAaTPUUHBIX 3JIEMEHTOB.



23
26.

28.
29.

31.

32,
33,
34.
35.
36.
37
38.

39,
40.
41.
42.

43.

44.

45.

46.

47.

Teopema Burnepa-2xkapTa.

D] PexTUBHBIN raMUTBTOHHAH KBAHTOBOH CHCTEME.

MeToa HHBApUAHTOB.

CHuH U CIMHOPHBIE ITPe/ICTABJICHHUS.

30HHAas CTPYKTypa KyOMUECKUX MOJIYIIPOBOHIKOB.

[IpaBuna oTOopa A/t ONTHYECKUX TIePEX010B.

Jucriepcust  3JIeKTPOHOB M AbIPOK  BOJIM3M  TOYEK BBICOKOM
CUMMETPHH.

Kp-Teopust Bo3MyLIeHUI.
[TocTpoenue Kp-raMmuJibTOHUAHOB METO/IOM MHBAPUAHTOB.
[pubnukenne 3(hPexTUBHON MacChl.
[IpumecHbIe ¥ 9KCUTOHHBIE COCTOSIHUS B TIOTYTIPOBOTHUKAX.
Kitaccugukanus noaynpoBOJHUKOBBIX F€TEPOCTPYKTYP.
I'eTrepocTpykTypsbl 1-ro u 2-ro TUNOB.

CTpyKTypbl ¢ OIWHOYHOM W MHOXXECTBEHHBIMH KBaHTOBBIMH
SMaMH.

KBaHTOBBIE NTPOBOJIOKH, KBAHTOBBIC TOUKH U CBEPXPEIIETKH.
CBepxpelieTki Ha OCHOBE «aHTHUHUTEW» U «@HTUTOYEK).
[TonynpoBAHUKOBEIE HAHOKPHUCTAIIBI.

DddextuBHble Kp-raMUJIBTOHUAHBI ISl AJIEKTPOHOB U ABLIPOK B
HAHOTCTEPOCTPYKTYpax Ha OCHOBE NPSIMO30HHbIX
[TOJIYTIPOBOIHHUKOB.

MeTon MHBapUaHTOB.

ITpubmxenue 3()(peKTUBHOI MacChl U MOMPaBKU K HEMY.
VYpaeaenne Llpeaunrepa aist 2IeKTPOHOB U JIBIPOK B y3eJEHOM H
k-mpencTaBieHMIX.

Ilepexon k auddepeHuuanbHOMYy ypaBHEHHIO Ul Orudaromiei
BOJIHOBOM ()YHKLMH B KOOPAHHATHOM IIPeICTABJICHUN.
HanoretepocTpyKTypbl Ha OCHOBE NPAMO30HHBIX I}

HETIPAMO30HHBIX MOJYTIPOBOIAHHUKOB.



48.
49,

B
51.
52,
83,
54.

39
56.
37,
58.
39,
60.

61.

63.

64.

65.

66.

MeXI0JIMHHOE CMEIIMBaHUEe 3JIEKTPOHHbBIX COCTOSHUIA.

D¢ dexTrBHbIE T'aMUIBTOHHUAHBI Ul DJIEKTPOHOB M OBIPOK B
reTepOCTPYKTYypax Ha OCHOBE KYOMYEeCKUX IT0JYNPOBOJHUKOB
A’B’,

MeTtoa UHBapHUaHTOB.

Y4eT cniMHa U COUH-OPOUTATBEHOTO B3aUMO/IeHCTBUSI.

CrniunoBble uHTepdeiicHbIe 3P (EKTHI.

Yuer MexaHU4YeCcKUX HaMPIKeHUN U MTbe303JIEKTPUUECKOTO OIS,
CTpyKTYypbl ¢ OAMHOYHBIMH ¥ MHOKecTBeHHBIMHA Al Ga;. As/GaAs-
KBaHTOBBIMHU SIMaMHU.

DHEPreTUYECKU CIeKTP U BOTHOBbIE (DYHKLIMM HOCHTENEH 3apsia.
BiivsiHue BHELIHEro 3J1eKTPUYECKOro MoJisl.

Al Ga;. As/GaAs-cBepxXpereTKH.
30HHAasl CTPYKTYpa ¥ BOJHOBBIE (PYHKIHM.

GaAs/InAS-KBaHTOBBIE SIMBI, IPOBOJIOKH U TOUYKH.

DHepreTU4eCKUil CeKTp M BOJHOBbIE (DYHKIIMM HOCHUTENeil 3apsiia
B KyOmdeckux ¥ nmupamMuaibHbiXx GaAs/InAs-KBaHTOBEIX TOUKAX.
KBaHTOBEIE TOUKU MPOU3BOILHON (DOPMBEL.

CTpyKTYphl ¢ OAMHOYHBLIMM M MHOxkecTBeHHBIMM In,Ga; N/GaN-
KBAHTOBBIMH SIMAaMHU.

BivsHne npe30dJeKTPUYeCcKOro MoJis Ha SHepreTU4YecKuid CIIeKTp
1 BOJIHOBBIE (DYHKIIMH HOCUTeIeH 3apsijia.

JlerupoBaHHble HAHOTETEPOCTPYKTYPHIL.

DHEepreTUYecKU CHeKTp M pachnpejeiieHue TOTEeHIHasa B
CIPYKTYpax ¢ OIUHOYHOM U MHOxecTBeHHBIMH GaAs/InAs-
KBAHTOBBIMHU sIMaMU B Npudauxkenue Xaprpu.

BiusHue Temieparypbl M BHELIHEro 3JeKTPUYECKOro Mojis Ha
NPOCTPAHCTBEHHOE pacTpesie/ieHue HOCHTeNled B CTPYyKTypax ¢

GaAs/InAs- KBAaHTOBbIMY SMaMH.



67. [lepcrieKTHBBI pa3BUTHA MOJIYIPOBOAHUKOBON OIITO-H

HAHOMICKTPOHHKH.



