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PaGouas mporpamMma aucnumiuHel «ONTHYECKAas CIEKTPOCKOMHUS HOJIYIIPOBOTHUKOBBIX
TE€TEPOCTPYKTYP» COCTABIE€HA HA OCHOBAHWHM IPOTpaMMbl MOJATOTOBKM HAYYHBIX H HAYYHO-
[EeIarOTHYECKUX KaJIpoB B aCMHMpaHType MO Hay4HoH crnenumanpHocTH 1.3.6 Onteka (nanee-

nporpamMma acIupaHTyphl)

1. Ieab ocBOeHHS JHCHHNIHHDI

Hensmu ocBoenus mucHMIUTHHEL «ONTHYECKas CIIEKTPOCKOIHS I10J1yIPOBOIHHKOBEIX
reTepOCTPYKTYP» SABISIOTCS (OPMHPOBAHME y aCIHPAHTOB HAYYHOTO KPYro3opa B (H3HKe
TBEPJOr0 Tena, NMOHUMAHHs ONTHYECKHX SBIEHMH B TBEPIOTENBHBIX CHCTEMAX pPa3IHUHOIN
Pa3sMEpHOCTH U YMEHHS CAMOCTOSTENIBHO MIAaHHPOBATh JKCIICPHMEHTAIBHbBIC H TEOPETHYECKHE

HCCICI0BAHHA HOBBIX MaTe€PHAIOB, IEPCIEKTUBHLBIX B IJIAHE MPAKTHYECKOT O [IPUMEHECHHA.

2. MecTo 1HCHMIIMHBI B CTPYKTYPe NPOrPpaMMbI ACITHPAHTYPbI

Hucunmmina «OnTuyeckas CHEKTPOCKONHS IOJIYIPOBOJHHKOBBIX T€TEPOCTPYKTYPY
BXOJIUT B 0053aTeNbHYIO YacTh 00pa30BaTENbHOI0 KOMIIOHEHTA MPOrPaMMEI TTOANOTOBKH IO
Hay4HOH crenHanbHocTH 1.3.6 OnTHKa M HanpasjieHa Ha MOATOTOBKY K Caye KaHIHIaTCKOTO
JK3aMeHa.

Kypc usyyaercs acnupantamu Ha 2-M romy obyuenus. OOydenue Bemetcs B dopme
ayJIUTOPHBIX 3aHATHH U CaMOCTOATENBHOM MMOATOTOBKH.

B pesynbrate mpoxoskaenus Kypca OOyueHHMS IO JaHHOH I[IpOrpamme, acrlHpaHT
JOJDKEH OCBOMTH 0a3oBble NpPHHUHUIBI (U3MKH TBEPAOrO Tela B pycie NpodIeMaTHKH
nabopatopuu (Ipymisl), rjae paboTacT ero Hay4HbI PyKOBOIWTENb, U Ije OyAeT HPOXOIMTH
caMOCTOsITeNIbHAsl Hay4Has pabora acnupanTa. M3yuenne JaHHON JHUCHHIUIMHBI U Crielu(uKa
NOo/laui OTAEJIBHBIX BOIPOCOB MOMKET BApbUPOBAaThCS B 3aBUCHMOCTH OT MHJMBHIYaJIbHOTO
IiaHa paboThl acHMpaHTa, COIJIACOBAHHOTO C €ro HAyYHBIM pYKOBOJIMTENEM B IEJSX

OITHMAJIBHOI'O COOTBETCTBHS PCIIACMBIM 3aJavyaM.

3. Kommerenuun  acnmpanTta, QopMupyeMble B pe3yJbTaTe  OCBOEHHS

AHCUMIUIHHBI «OnTHYecKas CIIEKTPOCKOIIHA MOJYIIPOBOJHHKOBBIX reTepoCcTPYKTYpP»

[Ipouecc m3ydennst mucuuminHbl «ONTHYECKAss CNEKTPOCKONHMS IOJIYIPOBOIHUKOBBIX
reTepOCTPYKTYpP» HanpaBjeH Ha (JOPMHPOBAHHE CIIEAYIONIMX KOMIIETEHIHH B COOTBETCTBHH C
[Tporpammoii aciupanTypbl

3.1. Ynueepcanvnvie Komnemenyuu:

- CIOCOOHOCTD K KPHTHYECKOMY aHAJIHM3Y H OLleHKE COBPEMEHHBIX HAYYHBIX JOCTHIKEHHIT,

FEHEPHPOBAHHIKO HOBBIX 1591 (S5 IpH pEHICHHUH HCCIENOBATEIBCKHX H IIPAKTHYECKHUX 3aJ1a4, B TOM
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yHclle B MeXKIUCIHUIUIMHAPHBIX obnacTax (YK-1);

- CIIOCOOHOCTB TPOEKTHPOBATh M OCYINECTBIATH KOMIUIEKCHEBIE MCCIIEIOBAHUSA, B TOM
4HciIe MEXKIHCIHUIIHHAPHBIE, HA OCHOBE LEIOCTHOIO CHCTEMHOTO HAyYHOTO MHPOBO33PEHHS C
HCII0JIb30BAHUEM 3HAHMH B 00/1acTH HcTOpHH U punocodun nayku (YK-2);

- TOTOBHOCTh y4aCTBOBAaTh B paboTe POCCHHCKHX U MEKIYHAPOIHBIX HCCIIEI0BATEIbCKIX
KOJUICKTHBOB I10 PEIIEHHIO HAy4YHBIX U Hay4HO-00pa3oBaTenpHbIX 3a1a4 (YK-3);

- TOTOBHOCTb MCIIOJIb30BAaTh COBPEMEHHbIE METOABI M TEXHOJOTHH HAay4HOIi
KOMMYHHKAIIHH Ha TOCYIapCTBEHHOM H HHOCTpaHHOM si3bikax (YK-4);

- CIOCOOHOCTh IMIIAHMPOBATH M PEIIaTh 3a/laud COOCTBEHHOrO Npo(ecCHOHATLHOTO H
nruuHocTHOrO pa3BuTus (YK-5).

3.2. Obuienpogheccuonanvrvie KoMnemeHyuu:

- CIIOCOOHOCTH ~ CaMOCTOATENBHO — OCYLIECTBIATH — HAYYHO-HCCIIEHIOBATENLCKYIO
JEATCIBHOCTE B COOTBETCTBYHOIIEH mNpodecCHOHANbHOM 00JacTH ¢ HCIOFIB30BAHUEM
COBPEMEHHEIX METOIOB HCCIENOBaHMA M HMH(OPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI
(OIIK-1);

- TOTOBHOCTh K IIPEINO/IaBaTENbCKOMH AEATEIBHOCTH 10 00pa30BaTeIbHBIM IIPOrpaMMaM
BhIciIero oopazosanus (OITK-2).

3.3. IIpogheccuonanvrovle kKomnemenyuu:

- CIIOCOOHOCTH IJIAHMPOBATh, OPraHH30BBIBATH PAbOTY IO MPOEKTaM, HAlpaBIeHHBIM Ha
pa3paboTKy HOBBIX (DM3MYECKHX TIIPHHIMIOB paboThl M co3aaHHe NpuOOpoB Ha Oase
MOJYIPOBOJHHKOBBEIX MaTEPHAOB M KOMIIO3MI[HOHHBIX IIOJYNPOBOAHHUKOBBIX CTPYKTYD,
pa3paboTKy MEeTOZOB HMCCIIEOBAHHS IOTYIPOBOJHHKOB H KOMIIO3HTHBIX MOJYIIPOBOIHMKOBBIX
crpyktyp (ITK-1);

- CIIOCOOHOCTR OCYIIECTBIISITH MOJEIHPOBAHHE CBOMCTB M (PM3MYECKHX SBICHHIH B
NOJIYNPOBOJHUKAX M CTPYKTYypaX, TEXHOJIOTHYECKHX IIPOLIECCOB M  IOJNYIIPOBOIHUKOBBIX
npudopos (11K-2);

- CIOCOOHOCTh NMPUMEHSATH TEXHOJOTHYECKHE METO/IBI TTOIYUEHHUS MOTYIPOBOJHHKOBBIX
MaTepUHajioB,  KOMIIO3HTHBIX  CTPYKTYP,  CTPYKTYp  IOHHKEHHOH  pPasMEpHOCTH H
TIOJTYTIPOBOIHHKOBBIX MPUOOPOB U HHTETPAIbHEIX YCTPOHCTB Ha HX ocHoBe (ITK-3);

- CIIOCOOHOCTB MoJyyaTh, 00pabaTeiBaTh, aHATU3UPOBATH U CHCTEMATH3HPOBATH HAYYHO-
TEXHHYECKYI0 HH(OpPMAIHIO 10 TeMe HCCIe0BaHUs, BRIOUPATh ¥ 000CHOBBIBATE METOIUKH H
CpeZcTBa pelleHus nocTaBleHHbIX 3ana4 (11K-4).

B pesynprare OCBOGHHS IUCLMIUIMHBI AaclUpaHT JIOJDKEH JEMOHCTPHpPOBaTh M

IPUMEHATH YIJ1yOJIeHHbIE 3HaHHUS B PO ECCHOHATBHOM IeATELHOCTH.



3HAThb:

OCHOBHBIE pa3fieNbl JUCHHMIUIMHBL «OnTHYecKas CHEKTPOCKOIHS I10JyINPOBOTHHKOBBIX
reTEPOCTPYKTYP»:

— OINTHYECKHE CBOHCTBA TBEPABIX TEJ;

— (GOpMHpOBaHHE CNEKTPOB H3JIY4YeHHs B TBEPAOTEIBHBIX IUIAHAPHBIX CTPYKTYpax
NOHHMKEHHOH pa3sMepHOCTH;

— NOJIAPHTOHHBIH MEXaHHU3M H3JTyUEeHHS;

— MEXaHH3MBI pejlaKCallMi 3KCHTOHOB I10 SHEPTHH U UMITYJIBCY;

— ONTHYECKHE sIBJICHHS BO BHEIIHHUX ITOJISX;

yMeTh:

— CaMOCTOATEJIbHO HU3y4aTb W MOHHMATh HAYYHYIO JIMTEPaTypy, CBS3aHHYIO C
npobiaemMaMu (H3UKH TBEPAOTO Tela;

— BJIQZIETh MaTEMAaTHYECKMM allapaToM M CBOOOJHO IMOJIb30BATHCS OCHOBHBIMH
(opMynamu, HMCHONB3yeMBIMH JUI OLEHOK BEJIMYMH, XapakTePH3YIOUMX CTPYKTYpY H
CBOMCTBA  KPHCTAUIMYECKHMX  CHCTEM  IIOHHJKEHHOM  pasMepHOCTH, KHHETHYECKHE,
DJICKTPHUYECKHE,  (POTOINEKTPHUYECKHE, [OBEPXHOCTHBIE M  ONTHYECKHE SIBJICHHS B
NOJIyIIPOBOJHHKAX U JUIIEKTPHUKAX;

— npo¢eCcCHOHANBLHO M3JIaraTh Pe3yIbTAThl CBOUX MCCIIEI0BAHMI M TIPEJICTABIIATE HX B
BHJI¢ HAy4YHBIX NyOnuKanui, HH)OPMAIHOHHO-aHAIMTHYECKHX MATEPHAJIOB M TIPEe3eHTAINi;

BJIA/1eTh:

CBoOOIHO ~ BiIazeTh 3HAHMAMH 1O  (YHIAMEHTAJIbHBIM  pasfenaM  (DH3HKH
KOH/ICHCHPOBAHHEIX  CpeJl, HEOOXOIUMBIMH JUIsl PEIleHHsT HayYHO-HCCIIeI0BATEIbCKHUX 3a/1a4,
HAaYYHOH TEPMUHONIOTHEH, OCHOBHBIMH INOHATHAMHM (HM3HKH TBEPIOrO Tela B Mpelenax,
HEOOXOUMBIX JUIsl IOHHMAaHHs CIIEMAIBHON HAYUHOM JTHTEpaTyphl, CBA3aHHOIT ¢ MpobIeMaMu
(pU3MKM KOHIEHCHPOBAHHBIX CPeJl TOHUKEHHOM Pa3sMEPHOCTH.

4. Crpyktypa u cogepxanne aumcuumanHsl «OnTHYeCKAs CNEKTPOCKOMMS
IOJIYTIPOBOIHHKOBBIX FeTePOCTPYKTYP»:

001Iast TPYI0eMKOCTh IHCLUHILTHHBI COCTABIACT 2 3a4eTHbIE eMHUIBI (72 yaca).

4.1. Obvem oucyunIUHbI U KOJIUYECHI80 YUEOHBIX HaCO86:

Buj y4edHoii paboThl Tpynoemkoctn
(B aK. yacax)
AYJUTOpHBIE 3aHSATHA:
Jlexuun 36
CamocrosTensHas paboTa acniupanTa 36
HTOI'O 72
Bun urorosoro KoHTpos 3a4er




4.2.  Cmpykmypa oucyuniumoi

No Buawi Kourpoas
Tembl y4eOHoIi
n/ paboThi (B ak.
n yacax)
Jlek Cp
1 |YpaBHeHMs: MaTepHaIbHOM CBSI3H M CTPYKTypa - 6

PJIIEKTPOMAarHuTHOTO MMOJIA Y HcaIbHOM ITOBEPXHOCTH.

2 |MccnenoBaHue NpUIIOBEPXHOCTHON 00J1acTH 4 6
MOJIyIIPOBOJHHKA METOJJaMH CIIEKTPOCKOIIHH
3EPKaJIbHOIO OTpaKE€HHS CBETA.

3. (OnTHYeCKHE BOTHBI B CIIOUCTHIX H IIEPHOIHYECKUX - -
cpenax.

4 [DKCHTOHHBIE COCTOSIHUS B 00BEMHOM KPHCTAILIE 4 4

5 [DKCHTOHHA$ CIEKTPOCKONHS HH3KOPa3MEPHBIX 8 +

TTOJTYTIPOBOHUKOBLIX CTPYKTYP

6 | B3anMopneiicTBHe cBeTa ¢ 3KCHTOHAMH B CTPYKTYpax ¢ 4 -
KBaHTOBBIMH MaMHM H JIOMHUHECLEHITHS SKCHTOHOB

7 | OnTudeckas OpHEeHTAlMs S9KCHTOHOB M HOCHTENIEH B -+ -
CTPYKTYpax IMOHUKEHHOH pa3sMEepHOCTH
8 | 3apsukeHHBIE 9KCHTOHHBIE KOMILIEKCEI 4 -
Beero nmo aucunniinae 36 36 3a4yeT

5. Copep:xanne pa3aesoB (TeM) AHCHHILIHHBI

5.1. Cooepitcariue ayoumopHwix 3aHAmuIL

Tema 1 — YpaBHeHHs1 MATePHAJIBHOIT CBSI3H H CTPYKTYPA 3J1eKTPOMATHHTHOIO
10JIs1 Y H1eaIbHOM I0OBePXHOCTH.

(nexyuu - 4 uaca)

Ilokasarens — mpenomienus, YacTOTHass M NPOCTPAHCTBEHHAs  JHCHEPCHS
AudNIEKTpHYeckoi  nponunaemMoctd. Coornomenus Kpamepca- Kponura. I'panuunble
ycnoBus. AMIUIHTYAa U dasa koodduumenta ortpaxenns. Gopmyns Openens. [Tpobiema
TPaHUYHBIX YCJIOBHM JUIS Cpell ¢ INPOCTPAHCTBEHHOH aucrepcueil. ITIIOTHOCTH M MOTOK
3JIEKTPOMArHUTHON SHEPIHH.

(CP - 6 uaca)

Tema 2 — MWecnenoBanue TNPHIIOBEPXHOCTHOH 06JACTH  IOJYNPOBOJIHHKA
METOJIaMH CINIEKTPOCKONMHH 3ePKAJILHOr0 0TPAsKeHHsI CBeTa.

(nexyuu - 4 vaca)

CriekTp 3epKajJbHOTO OTpPaKEeHHS CBeTa (MEXK3OHHBIE OIEKTPOHHBIE MEpexojibl,



CBOOO/IHbIE HOCHTEIH, DKCHTOHBL, ONTHYECKHE (OHOHBI). TOHKHe NEepPeXOHbIE CJIOH.
Onnuncometpus. OTpaxkeHHe CBeTa B 00JAaCTH IKCHTOHHBIX PE30HAHCOB, 3(deKTs
NPOCTPAHCTBEHHON IMCIEPCHH W NPHIOBEPXHOCTHOIO IEPEXOIHOTO CIIOS. D®opmupoBanne
NPHIIOBEPXHOCTHOTO 3KCUTOHHOTO IOTEHIHAA.

(CP - 6 yacos)

Tema 3 — OnTHYeCKHE BOJIHBI B CJIOHCTHIX H IHePHOIHIECKHX cpeaax.

(nexyuu - 4 yaca) |

OtpakeHne cBeTa OT MHOTOCJIOHHOH Cpebl: MeTox MaTpuIbl nepeHoca. [lnanapueie
NIEPUONMYECKHE CHCTEMBL. BJIOXOBCKHME BOJNHBI M CTPYKTYpa ONTHYECKHX 30H. Bparrosckue
orpamaTenH.‘ Ilonatue doronHoro kpucramra. Mopens OZIHOMEPHOI0 ()OTOHHOIO KpHCTAJLIA.
Mukpope3zounaropsr ®@abpu-Ilepo u MHKpOpe3oHATOPHbIE TIOJISIPHTOHEBL. DKCHTOHHOE OTPaskeHHe
CBE€Ta OT MHUKpPOpPe30HaTopa ¢ KBAHTOBOM AMOI B aKTHBHOM CJIOE.

(CP - 4 yaca)

Tema 4 — IKCHTOHHDBIE COCTOSIHHSI B 06EeMHOM KPHCTAJLIe

(nexyuu - 4 waca)

OObeMHEBIH 3KCHTOH, IpocTellunii ciyyail; ABHKEeHHE LIEHTpa MacCc U OTHOCHUTEIBHOE
ABH)KCHUE DIIEKTPOHA M JBIPKH; OOBEMHBIN 3KCHTOH B CIIydae BBIPOJKIECHHON BAJEHTHOI 30HBI,
KBAHTOBAHHUE [BHKCHUA IIEHTPA MAcC B IIMPOKMX KBAHTOBBIX SIMAaX; B Y3KHX KBAaHTOBBIX SIMaX;
MPOMEKYTOYHBIN ClTydal «KYJIOHOBCKHE IONPAaBKH

(CP - 4 yaca)

Tema 5 — DKCHTOHHAS CHEKTPOCKONHS HH3KOPA3MEPHBIX MOJIYIIPOBOJHHKOBBIX
CTPYKTYP.

(rexyuu - 8 yacos)

OHepreTnyeckas CTPYKTypa OJAMHOYHBIX KBaHTOBBIX $IM, CBEPXPEIIETOK M KBAHTOBBIX
ToYeK. DPPEKThl Pa3MEPHOTO KBAHTOBAHHS B CIIEKTPAX OTPaKeHHs U HEYNPYIOro paccesHus
CBCTa CTPYKTYp C KBAHTOBBIMH SMaMH W KBaHTOBBIMH TOukaMu. CHEKTpPHl H3IydeHHS H
CIIEKTPOCKONH BO30YKACHNUS JIOMHHECIIEHIIMH HI3KOPA3MEPHBIX HAHOCTPYKTYP.

CrekTpbl OTpaKeHMS! M IPONYCKAHHS IIENOYKH KBAHTOBBIX M H KOPOTKOIIEPHOHOM
CBEPXPELICTKH. 3aBUCHMOCTD CHJIBI OCIMJIISITOPA SKCHTOHA OT IMHPHHBI KBAHTOBOH MBI, 2D —
3D nepexon. OcoOeHHOCTH CIIEKTPOB OTPAKEHUS H MPOMYCKAHUS JUTHHHOTIEPHOIHBIX CTPYKTYP
C KBAaHTOBBIMU sMaMH. CNeKTphbl SKCHTOHHOTO OTPAKEHHS CTPYKTYP ¢ KBAHTOBBIMH HUTSMH H
TOYKaMH

(CP - 4 yaca)

Tema 6 — BzaumopgeiicTBHe cBeTa ¢ IKCHTOHAMH B CTPYKTYPaX ¢ KBAHTOBBIMH

AMAaMH H JJIOMHHECHEHIHA YKCUTOHOB.



(nexyuu - 4 yaca)

Biusnue  mokphpIBalolero  €ios  Ha  CBETO-DKCHMTOHHOE  B3aUMOJICHCTBHE.
Caepxusnydenue. bparrosekue CKSL. CriexkTph! oTpaxkeHHs U npomyckanus 6parroekux CKS.
Muxkpopesonaropel. Pacmernienne PaGu. [lapaMerpuueckoe ycHIEHHE Ha DKCHTOHAX B
MHKpope3oHaropax. d®otomoMuHeceHHs U 3Q(GeKkTl YeThIpeX-BOIHOBOIO CMELIHBAHHS B
Oparroeexux CKA.

Bpemsi u3HH OKCHTOHA B OObeMe, KBAaHTOBOI sMe, KBAaHTOBOM Touke. OpHOpOmHAs
IIMPHUHA JIMHAK. Penakcanus 1o JJoKaIu30BaHHbIM COCTOSHUSIM. B3anMoeiicTere ¢ poHOHAMH

(CP - 4 yaca)

Tema 7 — OnTayeckasi OPHEHTANIHS SKCHTOHOB M HOCHTeJell B CTPYKTYpax c
NOHHKeHHOIT Pa3MepPHOCTHIO.

(nexyuu - 4 vaca)

O¢dexr ontuueckoll opHeHTaUMH B OOBEMHBIX MOJYNpPOBOAHHKAX. Dddext Xamie.
OnTuyeckass OpHEHTALUsl JJIEKTPOHOB M JBIPOK B KBAHTOBOH sMe. MeXaHH3MbI CIIMHOBON
peaKkcaliu HOCHTENleH B KBaHTOBOH siMe. OCOOCHHOCTH CHMHOBOM pelaKcaliid HOCHTEIeH B
KBaHTOBBIX HUTAX M KBAHTOBBIX TOukax. ONTHYecKas OpHEHTALMs] SKCHTOHOB B KBAHTOBOH sIMe.
Mexanu3Mbl CIMHOBOH pejlakcallii SKCHTOHOB B KBaHTOBOH siMe. ONTHYECKOE BBICTPAHBAHHE
OKCHTOHOB B KBaHTOBOH siMe. DoTosnekTpudeckue 3((eKTsl, BOZHHKAIOUIME TIPH CIIHHOBOIL
OpHEHTAllMH HOCHTeJIeH B KBAaHTOBOI sMe. KBanToBBIE OMeHMs cBs3aHHEIE ¢ addexTom XaHie).

(CP - 4 yaca)

Tema 8 — 3apsizkeHHbIEe YKCHTOHHBIE KOMILIEKCHI.

(nexyuu - 4 yaca)

OKCHTOHBI, CBS3aHHBIC HAa HEHTPaJIbHBIX M 3aPSUKEHHBIX NPUMECAX H 3apsiKeHHbIE
OKCHUTOHBL. DHEPrus CBS3H 3apsUKEHHBIX SKCHTOHOB KakK (YHKIHS IIMPHHBI KBAHTOBOI SIMBI,
MarHMTHOTO IIOJIsl, KOHIEHTPALMH 3JIEKTPOHOB. 3apsyKeHHbIE 9KCHTOHBI (TPHOHBI) B MATHUTHOM
noje. CHHITICTHBIE M TPHIUIETHBIE COCTOSHMs TPHOHOB. OmpejielieHHe KOHLEHTPAIHH
9JIEKTPOHOB B KBaHTOBOHM sM€ 110 NOJSIPU3ALUM TPHOHHBIX JMHHH B MAarHHUTHOM IIOJIE.
OXHOKpaTHO ¥ MHOTOKPATHO 3apsiKEHHBIE TPUOHBI B KBAHTOBBIX TOYKAX ).

(CP - 4 yaca)

5.2. CamocTosiTe/IbHAS PA00Ta aCOHPAHTA

CamocrosTenpHas paboTa aclHpaHTa BKIIOYAET ITOBTOPEHHE JIEKIIMOHHOTO MaTepHaia
IO Te- MaM, YT€HHE PEKOMEH/IOBAHHON JUTEpaTyphl U HAYYHOMN IEPHOIMKH, a TAKKE H3YUEHHE
METOIHYECKHUX PEKOMEHIAIMI K paboTe B tabopatopuu.

6. Ouenoynple cpeacTBA Uil TEKYIIEro KOHTPOJIA H IPOMEKYTOUHOIH ATTecTALHH

Llens xoHTpona - moaydyeHHe MH(BOpPMAUU O pe3yjbTaraX OOYYeHHs M CTEleHH HX
7



COOTBETCTBHS pe3yJIbTaTaM 00ydeHus..

6.1. Tekymuii KOHTPOJIbL

Texymuil KoHTpob MPOBOAMTCS exeHelenbHOo. Kputepun (GopMHpOBaHHSA OLEHKH —
ITOCELIAEMOCTh 3aHSATHH, aKTHBHOCTD CTYICHTOB Ha JIEKIIHUAX, YPOBEHb MOATOTOBKH.

Texymas camoctosTenbHas paboTa acnupaHTa HampaBieHa Ha yrIyOleHHE |
3aKpervieHHe 3HaHHH, H pa3BUTHE NPAKTHYECKHX YMEHHIA.

6.2. ATrecranus

AtTecTanus nposoauTcs B hopme 3auera. Kpurepiun GopMHPOBAHUS OIEHKH — YPOBEHB
3HaHHH IPOMAEHHON YacTH Kypca.

KOHTpOJIbele BOIIPOCKHI IJISI aTTeCTALIHH:

No KOHTpOoIbHBIE BOIPOCHI

1. IToxasaTennb npenoMIeHHs, YaCTOTHAS X IPOCTPAHCTBEHHAS IMCTIEPCHS
JIMDJIEKTPUYECKOH IIPOHUI[AEMOCTH.

2, Coornomenust Kpamepca- Kponwura. I'panndnbie yciaoBHs.

5. Ammyntyna u dasza koapdunuenta orpakeHus. Popmyisl Ppenes.

4. I[T0THOCTB M NOTOK 3/1€KTPOMArHHTHOM SHEPIHH.

5 CrieKTp 3epKalbHOTO OTPaKeHHsI CBeTa (MEK30HHbIE 2JIEKTPOHHBIE TTEPEXO/IEL,
CBOOOIHBIE HOCHTEIIH, 3KCHTOHBI, ONTHYECKHE (POHOHBI).

6. OrtpaskeHue cBeTa B 00JIaCTH SKCHUTOHHBIX PE30HAHCOB

7 D¢ dekTh MPOCTPAHCTBEHHOH JUCIIEPCHH H IPHUIIOBEPXHOCTHOTO HEPEXOIHOTO CIIOS

8. OTpakenue cBeTa OT MHOTOCIIOMHOM Cpe/ibl: METOI MATPHUIIBI TIEPEHOCA.

9, b10X0BCKHE BOJIHBI U CTPYKTYpPa ONTHYECKHUX 30H.

10. Bparrosckue orpaxarenu. ITonsrue ¢poronHOro Kprcramia. Moaelb 01HOMEPHOTO
(OTOHHOI0 KpHCTALIA.

11. Muxkpopesonaropsl @abpu-Ilepo 1 MHKpOpe30HATOPHBIE MOJSPHTOHEL

12 DKCHTOHHOE OTpaKeHHE CBETa OT MUKPOPE30HATOPa ¢ KBAHTOBOI MOt B
AKTUBHOM CJIOE.

13. DHepreTuvecKas CTPyKTypa OJHHOYHBIX KBAHTOBBIX 5IM, CBEPXPEILIETOK U
KBAHTOBBIX TOYEK.

14. ObdexTs pa3sMepHOro KBAHTOBAHUS B CIIEKTPAX OTPAKEHHS H HEYIPYTOTO
paccesHHs CBETA CTPYKTYP C KBAHTOBLIMH SIMAMH M KBAHTOBBIMH TOUKAMH.

15 CHeKTpEI H3JTy4eHHUs U CIIEKTPOCKOIHS BO30YKIE€H s TIOMHHECIICHITHH
HH3KOpa3MEPHBIX HAHOCTPYKTYP.

16. Ilonspu3annoHHasi CHEKTPOCKOITHS KBAHTOBKIX SIM H KBAHTOBBIX TOYEK.

Iy CrieKTpel OTpasKeHHs U IPOILYCKaHHs CTPYKTYP ¢ OJMHOYHOI KBAHTOBOH SMOM 1
LENOYKH KBAHTOBBIX SIM.

18. 3aBHCHMOCTB CHJIBI OCHMJUIATOPA SKCHTOHA OT MIMPHHBI KBAHTOBOH SIMBL.

19. CrieKTphl OTpakeHHs U NpOIycKaHHst BparroBcKuX CTPYKTYp ¢ KBAHTOBBIMHU SIMAMHM

20. Bpems jKM3HH 3KCHTOHOB B CTPYKTYpax IMOHHKEHHOI pasMepHocTH. OIHOpo1HAs
IHPHHA JIMHUH

21. D dexT onTHUECKOH OpHEHTALIMH HOCUTENel B 00BbeMHBIX MOJIYIIPOBOAHHKAX H
CTPYKTYpax ¢ KBaHTOBBIMH siMaMH. D¢ ekt XaHie.

22. MexaHH3MBbI CIHHOBOI peslakcaliiil HOCHTE el B KBAHTOBBIX Max.

23, OnTHueckoe BeICTpauBaHHE SKCHTOHOB B KBAHTOBBIX sIMaXx.

24, DKCHTOHBI, CBSI3aHHBIE HA HEHTPAIBHBIX U 3aPSIKEHHBIX IIPUMECSX, U 3apSKEHHBIE
9KCHTOHBI.




25. OHeprus CBA3M 3apsHKEHHBIX SKCHTOHOB KaK ()YHKIIMS IMMPHUHBI KBAHTOBOI MBI,
MarHMTHOI'O 107151, KOHIIEHTPALUHU 3JIEKTPOHOB.

7. O6pa3zoBaTe/ibHbIE TEXHOJIOTHH

B npouecce 00yueHns NpUMEHSIIOTCS CleAYyIOIIHE 00pa30BaTeIbHbIC TEXHOIOTHH:

1. CompoBoienne NeKuHii MoKa3oM BH3yaJbHOIO MaTepHara;

2. Hcmonp3oBanue — KOMIBIOTEPHBIX — MOJelell  (M3MYeCKHX  MHpOLECCOB B
MOJIYTIPOBOIHHKAX

3. BouonHenue 1a60paTOpHBIX PaboOT ¢ HCMOJIB30BAHHEM COBPEMEHHOTO HAYYHOTO

000pyn0oBaHHUs.

8. VYueGHo-meToanyeckoe n HHPOPMALHOHHOE 0fecTeyeHHe U CIMILIHHbI

YueOHble, yueOHO-METOMMYECKHE M HHbIE OGHOTHOTEUHO-HH(POPMALMOHHBIE pPECypChl
obecrnieun- BalOT Y4eOHBIH IpOIECC M TapaHTHPYIOT BO3MOMKHOCTH KadeCTBEHHOTO OCBOEHHMS
acrHpanToM obpasoBatenbHol Tporpammel. PTU um. A.®.Modde pacrmonaraer obmmpHOl

OMOIHOTEKOH, BKIIOYAOLIEH 0OIIEeHAYUHYIO H CTIELHATIBHYIO TUTEPATYPY.

9. JIutepartypa

OcHosnaa numepamypa:

1. IMurep 10, Manyans Kapnona. OcHOBBI (hu3HKH 10IyNPOBOJHUKOB. M. dusMat- jut,
2002.

2. Bopobbe JLE. ®oTod1eKTpHUeCKHE SBICHHS B MOJYNPOBOAHMKAX H Pa3MepHO-
KBaHTOBLIX CTpyKTypax./ JI. E. Bopo6ses. — 2001. CII6. «Hayxa»

3. B.M. Arpanosuy, M.Jl.I'ananun. IlepeHOC SHEPrHH SIEKTPOHHOTO BO3OYKIEHHS B
KOHJIEHCHPOBaHHBIX cpenax. Mockea “Hayka”, 1978.

4. K.BeiicOyx, P.Yns0Opux. PezonancHoe paccesiHue cBeTa, CBS3aHHOE C SKCHTOHHBIMH
NOJNAPUTOHAMH B MoJynpoBofaHuKax. B kH. “Paccesnue cBera B TBepabix Tenax”, suil. 111, mox

pexa. M.Kapnonst u I'.I'tonteponta, Mocksa “Mup”, 1985.

Honoanumensnaa numepamypa
1. P.Cmut «IlonynpoBoauukuy. M.:Mup, 1982
2. Xepman M. «[lomynpoBoaHuKOBBIE cBepxpenteTkuy. M.: Mup, 1989

3. Bunraiikun B.E. «®uzuka tBepaoro tena». M.: MI'TV, 2008

10. IIporpamMHoe obecredenne



1.

CBOHMCTBA.

Hosele momynpoBoauukosele Matepuanbl. HauocTpykTypbl. XapaKTepHCTHKH H

baza JaHHBIX pa3pa60TaHa A TIOJZICPIKMBACTCSA CEKTOPOM TEOPETHUYECKHX OCHOB

MuKpoanexTponnku: http://www.matprop.ru/

11.MuTepHeT-pecypcesnl

OTeyecTBEHHEIE JKYPHAIIEL:

L.

dusuka TBEPAOTO TCJIa, SJIEKTPOHHAS BEPCHA;

2.  ®u3zyKa M TEXHHKA IOJIYTIPOBOIHHKOB, 3IEKTPOHHAs BEPCHS;

2. XKOT®; anextpoHHas Bepcus;

3. Ilucema B XKXOT® syekTpoHHAast BEpCHS;

4. Vcnexu QU3MYECKHX HAYK 3JIEKTPOHHAS BEPCHUS;

HHocTpaHHbIe )KYPHATIBL:

1. Physical Review B (American Physical Society) anexktponnas Bepcus;

2. Physical Review Letters (American Physical Society) anextponnas sepcus;

4. Applied Physics A: Materials Science & Processing (Springer);

5. Central European Journal of Physics;

6. The European Physical Journal B Condensed Matter and Complex Systems

(Springer) International Journal of Modern Physics B (World Scientific Publishing Company)

3NIEKTPOHHAS BEPCHSI;

7
BEPCHSI;
8.

cHs;

10.

roa;

11.
1.2
13.
14.
15,
16.
17.
18.

Journal of Physics and Chemistry of Solids (Elsevier (Science Direct) anexrponnas

Journal of Physics : Condensed Matter (UK Institute of Physics ) snektponnas Bep-

Nanotechnology (UK Institute of Physics) anekrponnas sepcus;

Nature (Nature Publishing Group) snekrponnas Bepcust; goctyn ¢ 1997 mo TeKYIIHH

Nature Materials (Nature Publishing Group) snekrponnas Bepcus;

New Journal of Physics" (UK Institute of Physics) snekTponnas Bepcus;
Philosophical Magazine (Taylor & Francis Group) anekTponnas Bepcusi;
Philosophical Magazine Letters (Taylor & Francis Group) ) a71eKTpoHHast BepcHs;
Physica B (Condensed Matter) (Elsevier (Science Direct) anektponnas Bepcus;
Physica E (Nanostructures) ) (Elsevier (Science Direct) anekrponHas Bepcus;
Physica Status Solidi A (Wiley) anextporHas Bepcus:

Physica Status Solidi B (Wiley) anextponnas Bepcus;
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12. MarepuajibHO-TeXHH4YecKoe ofecnedeHHe JHCIHIIIHHBI

DenepanbHoe rocyaapcTBEHHOE OIOKETHOE yupexkJIeHHe HayKH (PDH3HKO-TeXHHYECKHi
uHeTHTYT uM. A. ®. Hodde PAH pacmonaraer MarepHanbHO-TEXHHYECKOH 0a30if,
COOTBETCTBYIOIIECH CaHMTApHO- TEXHHYECKHM HOpPMaM M ODECHeYMBAIOIIEH IPOBEJEHHE BCEX

BH/IOB TEOPETHYECKOH M NMPaKTHYECKOH MOATOTOBKH, IIPEYCMOTPEHHON YIeOHBIM IIIaHOM.

Haumenoeanue 060pydosarus 011 RPpoGeOeHUA 3aHAMUIL O OUCHUNTUHE:

1. JlexunoHHas ayTUTOpHUS

2. MynbTHMEIHITHBIA TPOEKTOP

3. TlepcoHanbHBIH KOMIBIOTED

JlabopaTopHs ONTHKH IOJYIPOBOJHUKOB U JIaADOPATOPHS CIIEKTPOCKOIMH TBEPJOIO Tela,
pacrnoyaraloT SKCIEepHMEHTAbHBIMH KOMIIJIEKCAMH ISl MCCIICZOBAHUS ONTHYECKHX CIIEKTPOB
M3JIyYCHHS, TMOIJIOMICHHS, pPAacCesHHss M OTPaKEHHs TBEPIABIMH TelaMH B I[IHPOKOM
criekTpanbHOM HHTepBasle oT OmixkHell MK- obmactu no Onwmxueit Y® obiacta cmekTpa B

JIHAIa30He TEMIIEPATyp OT IeJIMEBhIX 10 KOMHATHOM.

IIporpamma pazpaborana:

npogeccopom, 1.¢.-M.H. Kouepemiko B.IT.,
npodeccopoM, 1.¢.-M.H. Cenbkun A.B.



