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1. Ilesin ocBOEHUsI AUCHMUIIIMHBI

[enssmMu OCBOCHHS TUCLIAIUIMHBI SABIIIOTCS:

- TONy4YeHHWE AaclHUpaHTaMU 3HaHUH O (U3WYECKHX SBJICHUAX, HMEIOIIUX MECTO B
HaHOCTPYKTYPHUPOBAaHHBIX MaTepHajax, 00 UCIOIb30BAaHUM ITHX MaTEpUAIOB B TBEPAOTEIBHBIX
YCTPOMCTBAX HOBOT'O IIOKOJICHHS,;

- U3y4YEHHE MOJCIIBHBIX INPEACTABICHUM M OCHOBHBIX TEOPETUYECKUX NPUHUUIIOB M3MECHECHMS
CBOMCTB MaTe€pHUasOB IIPH IIEPEX0/ie B HAHOMETPOBBIN UAIIa30H.

2. MeCTO AMCUUIIUHBI B CTPYKTYPe NPOrpaMMbl aCIMPAHTYPbI

JlaHHas JUCHMIIMHA SBJSIETCS JUCLUUIUIMHOM 1o BbIOOpY. JlucumniuHa wumeer
JOTUYECKHE U  COJEP)KATEIbHO-METOJUYECKHE B3aUMOCBSI3U C JIPYTUMH  HM3y4aeMbIMU
JUCLUIUIMHAMM M CHOCOOCTBYET HAay4HO-HMCCIIEOBATEIbCKOM paboTe acnmupaHTa 10 Hay4HOM
cnenuanbHocTd 1.3.8 ®Pu3nka KOHIECHCHUPOBAHHOTO COCTOSHHUS 1O OTPAacid HaykK: (HU3UKO-
MaTeMaTHUYECKUeE.

3. HJIﬂHprEMbIe pe3yabTaTbl OCBOCHUA THUCHUIIJTHHBI
B PE3YIbTAaTC OCBOCHUA NJUCHUIIJIMHBI aCITUPAHT OOJIPKCH:

3HaTh:

- OCHOBHBIE (DU3HUYECKHUE 3aKOHOMEPHOCTH, CBs3aHHBICE C ()OPMHUPOBAHHEM W CBONCTBAMH
HAHOCTPYKTYPUPOBAaHHBIX OOBEKTOB, C YCIOBHSIMH pEalHM3allid KBaHTOBBIX pPa3MEPHBIX
3¢ (}eKToB, ¢ MOJCTBHBIMH MPEACTABICHUSIMA W COOTBETCTBYIONIMM MaTeMAaTHYECKUM
armnapaToM JUIsl MX OIMHUCAHU;

YMerTs:

- KJTacCU(UIIUPOBAThH TIOCTABIICHHBIE 33]]Ja4l B COOTBETCTBUU C (QYyHIAMEHTAIBHBIMU pa3/ieiamMu
bu3uKy;

- TNPUMEHATHh TIOJYYEHHbIE 3HAHUSA IS aHaju3a [apaMeTpoB U XapaKTEPHUCTHUK
HAHOCTPYKTYPUPOBAHHBIX OOBEKTOB, HCIIONb30BATh (U3MUECKHUE 3aKOHBI, TEOPETUUYECKUE
MOJAENU JUIA TpelIcKa3aHus TOBeNeHUs (U3HUECKHUX TapaMeTpOB B pa3HBIX YCJIOBHSIX,
AHAIM3UPOBATh 33/1a4YU IO PeaTu3alliy KIACCUYECKHX M KBAHTOBBIX pa3MepHbBIX 2P (HEKTOB Mpu
Bapualluu pa3mMepoB U (HopMbl HAHOOOBEKTOB;

Brnaners:

- naopmanuei 06 06JIacTIX TPUMEHEHHUSI HAHOCTPYKTYPUPOBAHHBIX MaTEPHAIIOB;
HpaKTI/I‘-ICCKI/IMI/I HpI/IeMaMI/I HpI/I pa60Te C HaHOO6’beKTaMI/I SHCKTPOHI/IKI/I; METOAaMU I/ISMepCHI/H[
OCHOBHBIX NTaPaMETPOB HAHOCTPYKTYPUPOBAHHBIX CUCTEM B YCIOBHSIX IIMPOKOTO AMana3zoHa
pa3mepoB U (HOpPMBI, METOIUKAMH ONITUMU3AIUN IKCIIEPUMEHTA.



4. O0beM, CTPYKTYpA U co/iep KaHue U CIUTITIHHbI
OO01mast TpyA0€MKOCTh AUCIUIIIMHBI COCTABIISET 3 3a4eTHBIE eNUHUIIEI , 108 aka. 9acos.

Ne Tembl (pa3meJibl) Bunbl y4eOHBIX 3aHATHH DopMbI TEKYLIET0
n/m AUCIUTLIMHBI, U HX TPYA0E€MKOCTh KOHTPOJIA
HX CO/lep:KaHue (B akajeMHYeCKHX Yacax) ycreBaeMocTu
e,
: .
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1 |Beenenue. [Ipenmer, neaunu | 2 2 2 24 SamaHus a1
3amauu Kypca. CBoiicTBa CaMOCTOATENbHOU
00BEKTOB MaJIbIX pa3MEepOB paboThI

2 |DneKTpoHHAas CTPYKTypa 2 2 2 1 22 3amaHus s
00BEMHBIX TBEPHBIX Tell. CaMOCTOSITETHHON
H3MeHeHne SHepreTHIecKoro paboThI
CIIEKTpa HOCUTENEH NpH
mepexojie K 00beKTaM MaJbIX
pa3mepos

3 |AHanu3 pa3MepHBIX 2 2 1 23 3agaHus ams
3¢ (heKToB B HAHOCHUCTEMAX. CaMOCTOSITEThHON
[Ipumenenne paboTHI
HAaHOCTPYKTYPUPOBAHHBIX
CUCTEM

4 |CroenuaiabHblE METOIbI 2 2 1 1 20 Samauns mis
JMAarHOCTHKHA HAHOOOBEKTOB CaMOCTOSITEIbHOM

paboTHI
3 3a4eT
Bcero 3a 2 cemectp 108 uac 8 6 2 92
Bcero 108 uac. 8 6 2 92

Conep:xanue pa3ie0B IMCHUILIHHBI:

Tema 1. Beenenne. IIpeamer, nenu u 3agaun kypca. CBoiicTBa 00beKTOB MAJIbIX Pa3MePOB

OcHoBHast Tepmunosiorus. Illkana pasmepoB O0OBEKTOB OT OOBEMHBIX MaTepUajOB JI0
MoJeKkyisipHo-aToMHoro ypoBHs. 3D, 2D, 1D u 0D cucrembl. 3aBUCUMOCTh CBOWCTB OT
pa3MepoB M pa3MepHOCTU. VI3MEHEHHE COOTHONIEHHS BHEIIHWX U BHYTPEHHUX aTOMOB B
Kkjactepe. M3MeHEHHEe KOOpAMHAIMOHHOIO 4ucia A Kiactepa. M3mMeHeHue Temmneparypbl
rIaBaeHus (KiaacTep, mieHka). Mi3sMeHeHne OoCTOSHHON pemeTku. V3MeHeHne SHepruu CBSI3H.
M3MeHeHne XUMUUYECKUX, ONTHYECKUX, dJIEKTPUUECKUX U MAarHUTHBIX CBOMCTB IpHU MEPEXOJE K
HaHOpa3Mepam.

Tema 2. DiileKTpOHHAsI CTPYKTYPA 00beMHBIX TBEPABIX Tes. U3MeHeHne YJHepreTH4ecKkoro
CIIEKTPA HOCHTeJIell NpH Nnepexojie K 00beKTaM MaJibIX pa3MepoB



Tunel TBEPABIX TeN. DNEKTPOHBI B TBEpHAbIX Tenax. OCHOBHBIC MPUONMIKEHHS 30HHOMN
TEOpHUH. DHEPreTUYECKUE 30HbI. 3alOJHEHNE YHEPreTUYECKUX 30H AeKkTpoHaMmu. [ToBepxHOCTD
®epMmu. [L10THOCTH cOCTOSIHUN. MeTalbl, IUJICKTPUKHU U TTOJIYITPOBOAHUKH. [lomymeTasibl.

DKCIEepUMEHTAIbHBIE  PE3YyJbTaThl, TMOKA3bIBAIOIIME W3MEHEHHE HHEPreTUYECKOro
CHEKTpa TMpU HAHOCTPYKTypUpOBaHMH. VI3MeHeHHME IIUPHUHBI 3alpelieHHOW 30HbI B
MOJIYITPOBOJIHUKAX MPU YMEHBIIEHUU pa3MepoB dYacTull. Ponb pa3MepHOro KBaHTOBAHWUSI.
Teopetnueckue wmojenu wuzMeHeHHs EQ, MX NPUMEHUMOCTh K pAa3IMYHBIM MaTepUaliaM.
DHepreTUYecKre YpOBHU 3JIEKTPOHOB JIJIsl YACTHI] MAJIBIX Pa3MEPOB.

Tema 3. Anasm3 pa3mepHbIX 3¢ dexToB B HaHocucTeMax. [Ipumenenue
HAHOCTPYKTYPHPOBAHHBIX CHCTEM

Knaccnyeckne u KBaHTOBBIE pa3MepHble >(PQeKTsl B HaHOCHUCTeMax. KoMIUIeKCHBIN
AQHAJIN3 ONTUYECKUX, IEKTPUUYECKUX, CTPYKTYPHBIX XapaKTEPUCTUK HAHOCTPYKTYPUPOBAHHBIX
CUCTEM Ha IpUMEpPE MOIYIPOBOJHUKOBBIX HAHOOOBEKTOB XaJIbKOI'€HUIOB CBUHIIA.

Kputnueckuii  aHanu3  BO3MOXKHOCTEM  HAaHOCTPYKTYPHUPOBAaHHBIX  CHUCTEM B
TBEPAOTENIBHBIX YCTPOMCTBAX PpA3IMYHOIO HazHauyeHus. [IpuMepsl NpHMEHEHHS B ONTO- W
HAHODJICKTPOHUKE, MATHUTHBIX YCTPOMCTBAX, COJIHEYHON YHEPreTUKE U T.1.

Tema 4. Cl'[eIII/IaJ'[beIe METOAbI JUATHOCTUKHU HAHOO0HEKTOB

DOTOMOMHUHECIICHIIMS HAaHOOOBEKTOB. CHeKTpOCKOHI/IH KOM6I/IHaI_[I/IOHHOFO pacCesaHu.
MI/IKpOCKOHI/ILIGCKI/Ie MCTOABI XapaKTCpHU3aluHu TICOMCTPHUYCCKUX PpPa3MCpPOB. CHGHI/IaJII)HI)Ie
MCTOJbI OIIPCACICHUA pa3MCPOB MAJIbIX YaCTHII.

5. 06p330BaTeJ'[bele TE€XHOJOI'MH, B TOM YHCJI€ TEXHOJOIHH IJECKTPOHHOIO Oﬁy‘{eHI/Iﬂ Hu
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOT'HH, MUCIOJb3yEMbI€ IIPH OCYIIECTBJICHUU
06p330BaTeJ'lI)HOFO npoumecca mo TMCHUMIJIMHE

B npouiecce 00yueHust HCMOIB3YIOTCS ClleAytolne 00pa3oBaTebHbIE TEXHOIOTHH:

BBopHasi JieKnuMsi — 1a€T NEPBOE LIEJIOCTHOE INPEIACTABICHHE O JUCLUIUIMHE U
OpUEHTHUPYET CTYIEHTAa B CHUCTEME H3Yy4YeHMs JaHHOW nucuuruidHbl. Jlaetca kpaTkuil 0030p
Kypca, UCTOpUs Pa3BUTHUA HAYKU M MPAKTHKH, JOCTHXXEHHS B 3TOH cdepe, UMEHa HM3BECTHBIX
YVUEHBIX, M3JIaraloTcsi TIEpPCHEKTUBHbIE HampaBleHus wucciaenoBanuid. Ha »3Toit  nexkuuun
BBICKA3bIBAIOTCSI METOJUYECKHNE M OPraHU3aLMOHHBIE OCOOEHHOCTH pabOThl B paMKax JaHHOH
JUCIIUIUIMHBL, @ TAKXKe JAaeTCsl aHaJIN3 PEKOMEHIyeMOH JINTepaTyphl.

AKafieMHYecKas JIEKIHs C 3JIeMEHTaMH JIeKIUH-0eceabl — [TOCIEI0BATEIbHOE H3JI0-
JKEHUEe MaTepuaia, OCYIIECTBISEMOE NPEUMYIIECTBEHHO B BHUJE MOHOJOra IpernojaBaTess.
OneMeHThl JIeKIMu-0ecebl 00ecneunBalOT KOHTAKT IMpenojaBarelst ¢ ayJuTopueHd, 4To
MO3BOJIIET NpPUBJIEKaTh BHMMAHHWE AacCHHUPAHTOB K Hauboyiee BaXXHbIM TeMaM JHUCUUIUIMHBI,
aKTUBHO BOBJEKaTb MX B Y4eOHBIH mpoliecc, KOHTPOJIUPOBATh TEMI H3JIOKEHHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSTHSI.

IIpoGiaemHass JekuMst — W3JIOKEHHE MaTepuasa, IPEANoararoniee IMNOCTAHOBKY
NpOOJIEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIEHHE PA3JIMYHBIX HAyYHBIX IOJXOJIOB,
CBSI3aHHBIE C Pa3IMYHBIMH MOJEISIMH HMHTEpIpeTaluu u3ydyaemoro marepuaia. IlpoGremuas
JIeKIMs HAYMHAETCS C BOINPOCOB, C IOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B XOJ€ HU3JIOKEHUS
MarepHuaja HeoOXOAMMO peluTh. B nekinum coueTtaroTcs mpobieMHble W MHPOPMALUOHHBIE
Havana. [lpu s3ToM mpomecc mNO3HAHMS AacHUpPAaHTOM B COTPYIHHUYECTBE M JHAlOre ¢
npernojiaBaTeseM MpuoIMKaeTcsi K TOMCKOBOM, UCCIIE0BATENILCKOM AesTeTbHOCTH.

IIpakTnyeckoe 3aHsAATHE — 3aHATHE, MOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH H
HaBBIKOB I10 3aKPEIJICHUIO MTOJYYEHHbIX Ha JIEKIIUY 3HAaHUMH.



KoncyabTaumu — BUI YYCOHBIX 3aHSATHN, SBISIOMUNACAS OMHONW M3 (OpM KOHTpOIS
CaMOCTOSITENIbHOW  paboThl acmupaHToB. Ha KOHCymbTamusX IO MNpockOe acIUpaHTOB
paccMaTpuBalOTCs HauOoliee CIOXKHBIE paslienbl TUCHUIUIMHBI, TperojaBareib OTBeYaeT Ha
BOIIPOCHI aCIUPAHTOB, KOTOPHIE BO3HUKAIOT Y HUX B IIPOLIECCE CAMOCTOSTEILHON paOOTHI.

B nporecce obydenus B ciaydae mepexoja Ha AUCTAHIIMOHHOE 0Oy4eHHE HCIOIb3YIOTCS
CIIEyIOIINe TEXHOJOTUU OJJIEKTPOHHOIO OOYy4YeHHs W JUCTAHLMOHHBIE 00pa3oBaTeNIbHbBIE
TEXHOJIOTUH:

DIeKTPOHHBIH y4eOHbI Kypc «Pu3nvecKue CBOCTBA HAHOCTPYKTYPHMPOBAHHBIX CHCTEM)
B LMS Daexrponnsiii ynusepcurer Moodle SIpI'Y, B koropom:

- IpE/ICTAaBICHBl 3aJaHusl IS CAMOCTOSITENbHOM pPa0OThl acCHUPAHTOB IO TeMaMm

JUCLUIINHBL,

- IPE/ICTABJIEH CIIUCOK JIUTEPATYPhl, PEKOMEHYEeMOil /111 OCBOCHUS TUCHUIUIMHBI;

- mpeacraBineHa uHdopMaius o (GopMe W BPEMEHM MPOBEACHUS KOHCYJbTAIMH 110

JUCHUIUIMHE B CIy4Yae MX MPOBEICHUS B IMCTAHIIMOHHOM (opMaTe B pEKUME OHJIANH.

6. [lepeyeHb OCHOBHOII M JIOMOJIHUTEJIBLHOW JIUTEPATypPbl, PeCcypcoB HH(OPMAIHOHHO-
TeJeKOMMYHUKAIMOHHOU ceTH «MHTepHeT» (MPH HEOOXOAUMOCTH), PEKOMEHAYEeMbIX /JIfl
OCBOEHHUS TUCHUILINHBI

a) OCHOBHAsI JIMTepaTrypa

- Ceprees H. A., Psa6ymkun J[.C. ®u3uka nHanocucreM. Mocksa: Jloroc, 2017. - 192 c.
https://www.studentlibrary.ru/book/ISBN9785987048337.html

Pexum octyna: mo moamucke.

- Heronmu B. K. KBaHTOBBII TpaHcnopT B ycTpoiicTBax. - Mocksa: TexHocdepa, 2012. - 88 c. —
https://www.studentlibrary.ru/book/ISBN9785948363141.html

Pexxum noctyma: mo nmoamnucke.

- Wmrommn B. A. Hanomarepuansl. - HoBocubupck: HI'TY, 2019. - 114 c.
https://www.studentlibrary.ru/book/ISBN9785778238589.html

PexxuMm noctymna: o noAmnucke.

0) AONMOJIHUTENbHAA JIUTEpPaTypa

- Bapei6oun A. A., baxtuna B. A., Tomunun B. U., Tomununa H. [1. ®usuko-xumus
HAHOYACTHIL], HAHOMAaTEpHaJIOB U HAHOCTPYKTYp. KpacHospck : COY, 2011
https://www.studentlibrary.ru/book/ISBN9785763823967.html

- PexxuM pocTymna: o noAmnucke.

- 'yce A. 1. Hanomarepuaisl, HAHOCTPYKTYPbI, HAHOTEXHOJIOTHH. - 2-€ U3]1., UCTIp, - MOCKBa!
OU3MATIIAT, 2009. - 416 ¢

https://www.studentlibrary.ru/book/ISBN9785922105828.html

Pexxum noctyna: mo noamnucke.

- 3umun C.I1., I'opnaueB E.C. HaHocTpykTypupoBaHHBIE XallbKOTeHUIBI cBUHIA. — Spl'Y, 2011.
www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1268771&cat_cd=YARSU

B) pecypchl cetu « MHTEpHET» (IPH HEOOXOAUMOCTH)

- ABTomMaTH3upoBaHHas  OubOnuoreuHo-uHpopmanmonHHas  cucrema  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php;

- bubnnoreka HaydHbIX XypHaioB «PDu3MKa TBEpAOro Tenay, «dusnka MOITYHPOBOJHHKOBY,
«Kypnan rtexuuueckod ¢usukm», «lluckma B XypHan TexHHUYecKoW ¢usuku», «OnTuka u
cniektpockonus». XKypranpueiid mopran ®THU um. A.®. Hodde. http://journals.ioffe.ru/.
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https://www.studentlibrary.ru/book/ISBN9785763823967.html
https://www.studentlibrary.ru/book/ISBN9785922105828.html
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1268771&cat_cd=YARSU
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http://journals.ioffe.ru/

7. MaTepnanbHO-TeXHHYecKas 0a3a, HeoOXoAMMasi VIl OCYLIEeCTBJICHUSI 00pPa30BaTEILHOIO
npouecca no AUCUMILINHE

MarepuanbHo-TexHHUECKas 0a3za, He0OXOoaUMasi JJIsl OCYIIECTBICHUS 00pa30BaTEIBLHOIO
npoliecca 1o AUCLUILIMHE BKIIOYAET B CBOM COCTaB CIIEAYIOLINE TOMELICHUS:
- yueOHbIE ayTUTOPUU AJIS1 IPOBEACHMS JIEKLIN;
- yueOHbIe ayTUTOPUHU JJIsl IPOBEJICHUS IPAKTUUECKUX 3aHATHIH;
- yueOHbIE ayIUTOPUU AJISl IPOBEACHMSI TPYIIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUH,
- yueOHbIe ayTUTOPUHU JJIs IPOBEICHUSI IPOMEXYTOUHOM aTTeCcTallHy;
- IOMEILEHUS JI1 CAMOCTOSITENIbHOM paOOTHI.

ITomemieHuss Juisi CaMOCTOSTENILHOW pabOThl OCHALEHBI KOMIIBIOTEPHOW TEXHMKOW ¢
BO3MOYKHOCTBIO MOJIKIIFOUEHUS K ceTu «VHTepHEeT» M 00ecledeHneM JOCTyIa B 3IEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHy0 cpeny SApl'Y.

ABTOD:

IIpodeccop, a.d.-M.H. 3umun C.IL

(OondncHocmy, yueHas cmenems) (noonucy) (@amunus U.0.)




Mpuio:xenne Nel k padoyeil mporpamMMme QM CHUATIIAHbBI
«Dusnyeckre CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX CUCTEM»
10 Hay4HOU crienranbHOCTH 1.3.8 du3nka KOHJIEHCUPOBAHHOI'O COCTOSHUS

OueHovHbIe MaTEePHAJIBI
JJIS IPOBe/IeHN sl TeKYIeH U/ MPOMeKYTOUHOM aTTecTaluu
ACNHUPAHTOB IO JUCHUILIHHE

1. KonrtpoJubHble 3aaHus U (WJIM) MHbIE MATEPHAJIbI,
HCII0JIb3yeMble B IIPOLecce TEKYyIero KOHTPOJIsA yCIeBaeMOCTH

3aganus 1J151 CAMOCTOATEIbHON PadoThI
2 cemecTp

Tema 1. Beenenue. [Ipeamer, nenu u 3axa4n kypca. CBoiicTBa 00beKTOB MaJIBIX Pa3MepoOB
- Ha HpI/IMepe MaTepI/IaJIOB, I/I3y‘~Ia€MBIX B XOoI€ III/ICCCPT&III/IOHHOFO HUCCIICAOBaHUs, OIIMIIINTEC
M3MEHEHUS CBOICTB MPU MePexo/ie OT 00BEMHOI0 COCTOSTHUSI B HAHOCTPYKTYPUPOBAHHOE;

Tema 2. DJIeKTPOHHAasI CTPYKTYPa 00beMHBIX TBEPABIX Tesl. 3MeHeHHe JHepreTH4ecKoro
CIIEKTPA HOCHTeJIel NpH Nnepexoie K 00beKTaM MaJIbIX pa3MepoB
- MPOBEAUTE aHAIM3 H3MEHEHHI PHEPreTUYEecKOro CIEeKTpa HOCHUTENEeH 3apsaa Ha Ipumepe
KBAHTOBBIX TOUYCK cynbcppma CBMHIIA B paMKaX pPa3IM4YHbIX MOI[CJICfI;

Tema 3. Ananu3 pa3mepHbIx 3¢ PexkToB B HaHOcucTeMax. [Ipumenenue
HAHOCTPYKTYPHMPOBAHHBIX CHCTEM

- OLIEHUTE yCJOBUs HAOIIOIEHUS KIIACCUUECKUX U KBAaHTOBBIX pa3MepHBIX 3(p(eKToB B
MaTepuaiax, u3ydyaeMblx B Bameil nucceprannoHHoi padore;

- laliTe aHaJIM3 YCIIOBUM HAOMIOCHNS KJIACCHYECKUX U KBAHTOBBIX Pa3MepHbBIX I3P(PEKTOB B
XaJIbKOI€HUJaX CBUHIIA,

Tema 4. CieunajibHble METOAbI IMATHOCTUKM HAHOO0HEKTOB

- omumuTe (PU3NYECKYI0 KapTHHY B3aUMOCBS3U CIHEKTPOB TIOTJIOMICHHS W  CIIEKTPOB
(OTOIFOMUHECIICHITUH IS TACTIEPTUPOBAHHBIX MOTYNPOBOAHUKOBBIX KBAHTOBBIX TOUCK;

- MPOAHATU3UPYUTE JaHHBIE JINTEPATYPHBIX HCTOYHUKOB 00 MCCIE0BaHUAX MaTepuaaoB Bameit
JUCCEPTAITMOHHON PAaOOTHI METOJIOM KOMOWHAIIMOHHOTO PACCESTHUS CBETA.

2. CnMcok BONPOCOB U (MJIH) 3aJaHUH VIS POBeeHUs MPOMEKYTOYHOM aTTecTauuu

3aueT MO IUCIUIUIMHE BBICTABISETCS IO pe3yibTaraM o4yHOro cobecemoBanus. s
HOJ'Iy‘-IeHI/Iﬂ 3a4decTra HCO6XO)II/IMI)I BBIITOJIHCHUC SaﬂaHI/Iﬁ JJISA CaMOCTOﬂTeHBHOﬁ pa6OTI)I II0 BCEM
YeThIpEeM TeMaM U MPOXOKICHUE WHIUBUAYATHHOTO (PMHAIBHOTO coOeceIOBaHMsI Ha OIEHKY He
MeHee 3 0aJIoB.



IIpaBuiia BbICTaBJIeHUS OLIEHKH 10 pe3y/JbTaTaM GUHAJBLHOIO co0ece10BAHMS:

OreHKa 1o pe3yabTaTaM WHAWBUAYAILHOTO (DUHAIBHOTO COOECeIOBaHUS ONPEACIISCTCS B
Oayiax o cienyromeMy MpUHIMITY: o0ydaromemycs Beigaercs 4 Bonpoca u3 Crrcka BOIpocoB
K 3a4eTy (110 OJIHOMY BOIIPOCY M3 TEMBI). 3a KaXKIblil MPAaBUIBHO PACKPBITHIA BOMpPOC naetcs |
0ai1, HempaBWIbHOE packpbiTHe MaTepuana - (0 OamioB. OOmiee yucio OAIOB 3a KaXKIBIH
BOMpOC cymmupyetcs. Jis monydeHus 3adera Mo pe3ysbraTaM coOeceIoBaHHUs HEOOXOIUMO
HaOpath He MeHee 3 OaioB.

Cnucox BONPOCOB K 3a4eTy:

OcnoBHas Tepmunonorus. Lllkama pasMepoB 0OBEKTOB OT OOBEMHBIX MaTEPHAJIOB JI0
MoJIeKyJIsipHO-aToMHOTO ypoBHA. 3D, 2D, 1D um 0D cucrembl. 3aBHCHMOCTh CBOWCTB OT
pa3MepoB M pa3MEPHOCTU. VI3MEHEHHE COOTHOIIEHMsI BHEIIHMX U BHYTPEHHUX aTOMOB B
Kjacrepe. M3MeHeHHe KOOpPAMHALMOHHOIO 4ucia s Kiacrtepa. M3MeHeHue Temieparypbl
iaBsieHus (kiacrep, miaeHka). Vi3MeHeHne nocTossHHOW peleTky. M3Menenue sHepruum cBs3u.
N3meHeHne XUMUYECKUX, ONTUYECKHX, IEKTPUUYECKUX U MarHUTHBIX CBOWCTB IIPU NEPEXOE K
HaHOpa3Mepam.

Tunsl TBEPABIX Ted. DNEKTPOHBI B TBEpAbIX Tenax. OCHOBHbIE MPUOIMKEHUS 30HHOU
TEOpUHU. DHEPreTUUECKHUE 30Hbl. 3allOJIHEHUE SHEPreTUUECKUX 30H AeKTpoHaMmu. [loBepxHOCTH
®epmu. [noTHOCTH cocTOsIHUNA. MeTabl, AU3IEKTPUKHU U MOTYNPOBOAHUKHU. [lomyMeraibl.

OKCIIEpUMEHTAJIbHBIE  PE3YNbTaThl, I10Ka3bIBAIOIIME H3MEHEHUE HHEPreTUYECKOTo
CIIEKTpa TMpPU HAHOCTPYKTYpUpPOBaHUHU. VI3MEHEHHWEe MIMpUHBI 3alNpEelieHHON 30HbI B
IIOJIyIIPOBOJIHUKAX IPHU YMEHBIICHHH pa3MepoB dYacTull. Poip pa3MepHOro KBAaHTOBAHMSL.
Teopetnueckue wmojenu wu3MeHeHHs EQ, WX NPUMEHUMOCTh K pAa3IUYHBIM MaTepUallaM.
OHepreTu4ecKue YpoBHHU IEKTPOHOB JUIsSl YACTUILL MaJIbIX Pa3MEPOB.

Krnaccuueckne u KBaHTOBbIE pa3MepHble 3(PQexTsl B HaHOcHcTeMaxX. KoMIUIeKCHBIN
AQHAJIN3 ONTUYECKUX, EKTPUUYECKUX, CTPYKTYPHBIX XapaKTEPUCTUK HAHOCTPYKTYPHUPOBAHHBIX
CHCTEM Ha IIPUMEpPE MOTYIPOBOIHUKOBBIX HAHOOOBEKTOB XaJIbKOT€HHI0OB CBUHIIA.

Kputnueckuii  aHanu3  BO3MOKHOCTEM  HAHOCTPYKTYPUPOBAHHBIX  CUCTEM B
TBEPJOTENIbHBIX YCTPOMCTBAX PA3NMYHOrO Ha3zHaueHUs. [Ipumepsl NMpuUMEHEHHs B ONTO- U
HaHOXJIEKTPOHUKE, MATHUTHBIX YCTPONCTBAX, COJITHEUHON YHEPIreTUKE U T. 1.

@DOTOMIOMUHECHEHIIUS HAaHOOOBEKTOB. CIEKTPOCKONMsST KOMOWHAIIMOHHOTO pacCesHusl.
Mukpockonuyeckue MeETOJIbl XapaKTepu3allMd TIeOMETpUYecKHX pa3MepoB. CrenuanbHble
METO/Ibl ONPEJEIICHUS PA3MEPOB MaJIBIX YACTHII.



