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dopMa mpoBeneHNs BCTYMUTEIBHOTO MCHBITAHUS: dK3aMeH (YCTHO) MO OmiieTaMm.
buner conepxat 2 Bonpoca. Pe3ynbTaThl OLIECHUBAIOTCS 110 S-0alIbHOM IITKaJIe.
[Ipy oTBeTe HA BOMPOCHI MOCTYHAIOMIUN JOJKEH NPOAEMOHCTPUPOBATH
rIIyOOKHE 3HAHUSA 110 TUCIUILINHE.
Kpurepuu oneHky 3HaHMI HA IK3aMeHe:
bain «5» Ha 5K3aMeHE CTaBUTCS IIPU:
® TIPaBUJIBHOM, [TIOJJHOM U JIOTUYHO OCTPOEHHOM OTBETE;

¢ YMCHHH OIICPUPOBATH CIICHUAIIBHBIMU TCPMHUHAMU
® HCIIOJBb30BAaHMHU B OTBECTC I[OHOHHHTGHBHBIﬁ Marcpual

¢ WIIIOCTPHUPOBATL TCOPCTUICCKUC ITOJIOKCHUA ITPAKTUYCCKUM MaTCpUruaioM
bann «4» Ha DK3aMeHe CTaBUTCS Inpu:
¢ [IPpaBHJILHOM, ITIOJIHOM U JIOTUYHO ITIOCTPOCHHOM OTBCTC

¢ YMCHHM OIICPUPOBATH CIICHUAIIBHBIMU TCPMHUHAMU
® HNCIIOJBb30BAHHU B OTBCTEC I[OHOHHHTCHBHBIi/'I MaTcpural

® WLIIOCTPUPOBATH TEOPETUUECKUE TOJIOKEHUS IPAKTUIECKUM MaTEpUATIOM
Ho B otBeTe:
® HMEIOTCA HErpyOble OIIMOKHU I HETOYHOCTHU

¢ BO3MOJKHBI 3aTPYAHCHHA B MCITIOJIb30BAHWH IIPAKTUICCKOIO MaTrcpuraia

® JIeNIAIOTCS HE BIOJIHE 3aKOHUEHHBIE BBIBOJIBI MUIM 0000IIICHUS
bann «3» craButcs npu:
® CXEMAaTUYHOM HEIMOJIHOM OTBETE

® HEYMEHHH ONEPUPOBATH CIIECIMATLHBIMU TEPMUHAMH WA UX HE3HAHUE
® C OJIHOU rpy0o# omuoKoi

® HEYMEHHMEM MPUBOIUTH MPUMEPHI MPAKTUUYECKOTO MCHOIb30BAHMS HAYYHBIX
3HaAHUU
bann «2» craButcs npu:
® OTBETE Ha BCE BOMPOCHI OMiieTa ¢ rpyObIMH OLTMOKaMU

® HEYMEHHEM ONEPUPOBATH CIICLIUATIBHON TEPMUHOJIOTUEN

® HEYMEHHEM IPUBOJUTH NIPUMEPHI MPAKTUYECKOTO MCTOJIB30BAHUS HAYYHBIX
3HAHUM

PA3JIEJ 1. JE®EKTBI KPUCTAJJIMYECKON CTPYKTYPhI
N METOAbI UX OBHAPYKEHUSA U UCCJIEJOBAHUSA

1. Knaccudukanus neekToB KpUCTAITUYECKON CTPYKTYPBHI.

2. ledheKThl KpUCTAIIIOB MOJIYNPOBOJIHUKOB U IUAJIEKTPUKOB.

3. Yopyrue noins neeKToB KPUCTALTUIECKON CTPYKTYPHI.

4. 3aKOHOMEPHOCTH TEHEPAIIUU U PACITPOCTPAHEHUS JUCTOKALIHIA.

5. 3aKOHOMEPHOCTH B3aMMOJICHCTBHS TOYCHUHBIX U MPOTHKECHHBIX TEPEKTOB.
6. Briusiane neexToB Ha mapaMeTphl MOTYIIPOBOTHUKOBBIX TPHOOPOB.

7. Metonp! BeIsiBIIeHUS 1e()EKTOB KPUCTAITUTMUYECKON CTPYKTYPHI:



- ONITHUYECKUE,
- PEHTTE€HOBCKHUE,
- 3JIEKTPOHHO-MHKPOCKOITHUYECKUE.
8. JIByXBOJIHOBAsI TUHAMHUYECKASI TEOPUSL.
9. 3aKOHOMEPHOCTH AIEKTPOHHBIX MUKpOdOTOTpaduii:
- IMCJIOKAIIMH,
- 1e(heKTOB YIaKOBKH,
- IPELUITUTATOB.
10. Tenepamusi nepexToB B pe3ydbTaTe TEXHOJIOTHYECKUX BO3JACUCTBUI
MUKPO3JIEKTPOHHOTO TPOU3BO/ICTBA.
11. Metoael uccnenoBanusl cOCTaBa, CTPYKTYPbl M CBOMCTB HOJIYIIPOBOJHUKOBBIX
MaTepUaJIoB.
11.1. CBeTroBas, >ME€KTPOHHAS U PEHTICHOBCKAsi MUKPOCKOIUS JIJI1 UCCIICIOBaHUS
MaKpo, MUKpPO - U CyOCTPYKTYpbl MaTepUasoB.
11.2. Metonbl pentreHorpaduu u 3JeKkTporpaduu sl UCCIEAOBAHUS aTOMHO-
KPUCTAUTMYECKON CTPYKTYpPhl MOHO- M TOJUKPHUCTAJUIOB, MPUIOBEPXHOCTHBIX
CJIOEB, TUICHOK, TEKCTYpPUPOBAaHHBIX O0Opa3loB, CTPOEHUs aMOP(HBIX IJICHOK,
¢da3oBOrO CocraBa.
11.3. CrnexkrpanbHble METOABl HCCIECIOBAHUS AJIEMEHTAPHOIO COCTaBa U
ANEKTPOHHOM  CTPYKTYpbl ~ aTOMOB  C  HCHOJIb30BAHHEM  Pa3IUYHBIX
AIIEKTPOMArHUTHBIX U3TyUYCHUH.
11.4. PentreHoBckuii (ayopecUEHTHBIM  aHadu3, PEHTIC€HOCHEKTPaIbHbIN
MUKpPOAHaJIN3, PEHTTEHOBCKas (POTOANEKTpOHHAs crekTpockonus (DCXA),
anekTpoHHas Ojke-CIeKTpockonus. BTopuyHass HOHHasg Macc-CIEKTPOMETPUs
(BUMC). Pe3oHaHcHBIE METOABI aHalMW3a: SACPHBIM MarHUTHBIA PpPE30HAHC,
DIEKTPOHHBIM IMapaMarHUTHBIA PE30HAHC, PaMaH-CHEKTPOCKONHsS. MeToasl
aKTHUBALlMOHHOTO aHAJIN3a.
11.5. Metoasl wuccienoBaHuS DJIEKTPOPU3HUECKUX UM JAPYTHMX  CBOMCTB
MOJIYNPOBOJHUKOBBIX MaTEPUAIOB - IIUPUHBI 3aMPEIICHHON 30HBI, TOABUKHOCTH
Y BPEMEHH KU3HU HOCHUTEIICH 3apsiia, MOoKa3aTels MPEJIOMIICHHS, MEXaHUYECKUX
CBOMCTB.
11.6. MeTtonbl uccineqoBaHUs HAHOCTPYKTYPUPOBAHHBIX MaTepUalioB. 30HI0BAs
MHUKPOCKOIIUSI, AaTOMHO-CHJIOBAasi MHUKPOCKOMNMS, ONTHUYECKAs MHUKPOCKOIUS
OJIMYKHETO TOJIS.

Pexomenayemas sureparypa:
1. bpangon /l., Kaman Y. MukpocTpykTypa MarepuaioB, METOAbI UCCICAOBAHUS
u KoHTpoJs. - M.: Texnocdepa, 2004.
2. OCHOBBI aHAIMTUYECKOUN 37eKTpoHHOM Mukpockonuu. Ilox pex. I'pena 1.X. -
M.: Meramyprus, 1990.
3. boysm JI.K., Toumnep Bb.K. Beicokopa3pemaromas peHTIeHOBCKas
nudpakromerpus u Tonorpadus. - C.-Ilerepoypr: Hayka, 2002.
4. Kopkumiko FO.H., bopucos A.I'., Hukutuna H.I'., Cyxanosa JI.C., [lerposa B.3.
MeTozbl UCCIeA0BaHUS COCTaBa U CTPYKTYPhl MaT€pUATIOB SJIEKTPOHHOW TEXHUKHU.
VYuebHoe mocobue. Yacte 1: MeTonmpl wHCCleOBaHUS COCTaBa MaTEpPHAIIOB
anextponnoi Texuuku /Ilox pen. Kopkumko FO.H. — M. MUDT (TY), 1997.



5. Mareina JIL.LU., ®enopoB B.A., Kopkumko HO.H. Mertoasl ucciienoBanus
COCTaBa M CTPYKTYpbl MaTEpHAJIOB JJIEKTPOHHON TEXHUKH. YueOHOe IocoOue.

Yacte 2: MeTobl UCCIICIOBAHUS CTPYKTYPhI MaTEpUATIOB JICKTPOHHOW TEXHUKU
/Mon pen. Kopkumko FO.H. — M.:MUIT (TVY), 1997.

PA3JEJI 2. ®DU3UYECKHUE OCHOBBI KBAHTOBOI
U OIITUYECKOM YJIEKTPOHUKHU

1. T'emepamus cBera B KOHACHCUPOBaHHBIX BemecTBax. Jlazepsl. Illupuna
CHEKTPATbHOW JIMHUHM; KOTEPEHTHOCTh W3IIYYCHHS; YycuiaeHue u IPPeKTs
HACBIIEHUs B JIa3€paX, ONTHYECKUE PE30HATOPHI. THIIBI JIa3€pOB: XKHUIKOCTHBIE,
TBEPIOTEIBHEIE, IIOJIYIIPOBOJHUKOBBIE. JlazepHsle MaTEepUAIIBI.
KBaHTOBOpa3mepHble nasepbl. Jlazepsl Ha HAHOPAa3MEPHBIX TI'ETEPOCTPYKTypax MU
KBAaHTOBBIX TOUYKaX.

2. BosiokoHHBIE CBETOBOJABI. PacmpocTpaHEHHE »SHEPruud MO BOJOKOHHBIM
ONTUYECKUM  BOJHOBOJIaM, TMPUHIHUIIBI PabOThl ONTHYECKUX  BOJHOBOJIOB,
ONTUYECKHE BOJIOKHA H HX XapaKTEPUCTUKH, BOJIHOBOE YpaBHEHUE U
[IepEeIaTOUYHbIEC [TapaMETPhI, 3aTyXaHUE.

3. IlnanapsHslii BOJHOBOA. YpaBHeHHUs MakcBemia AiId  IUIAHAPHOTO
JIUADJICKTPUUYECKOIO0 BOJHOBOJA. ['paHnuHble ycioBusa. Mozapsl 1uiaHapHOroO
BOJIHOBOJA. OpTOroHanbHOCTh MOJA. Mou(puKanuu TUCIIEPCUOHHOTO YpaBHEHUS
Il pa3fIMYHbIX THUIOB BOJHOBOAOB. Meron Bennens-Kpamepca-bpumosna.
OnrTryeckue BOJHOBOABI B HM30TPOIHBIX M OJHOOCHBIX KpHUCTauIax. TeH30pbl
JOVRJIEKTPUYECKOM  MPOHUIAEMOCTH W HENPOHMIIAEMOCTHM  AHU30TPOIHBIX
BOJHOBOAOB.  JIUCIIEpCHOHHBIE  ypPaBHEHMS  TPEXCIOWHBIX  aHU3O0TPOIHBIX
BOJIHOBO10B. KaHasiLHBIE BOJTHOBOEI.

4. ITaccuBHBIE MHTETPAIBHO-ONTUYECKUE AJIEMEHTHI. BOTHOBOAHBIE JIMH3BI. THIIBI
avH3. MeTonbl pacuera U HM3TOTOBJICHUs. BOJHOBOIHBIE MOJSIPU3ATOPHI. THIIBI
MOJISIpU3aTOpOB. Marepuanbel W METOAbl  M3rOTOBJIEHHUs. HampasieHHbIe
OTBETBUTEIIN U pa3BETBUTENM KaHAJIOB. [IpuHumnel. MeToapl U3roToBICHUS.

5. Omnexkrpoontuueckuii sddexr. Dbdextei Keppa wu Ilokkennca. CBs3b
IIEKTPOONTUYECKOTO TEH30pa ¢ CUMMETPHUEN KPHUCTAIIOB. DJIEKTPOONTHYECKUE
MOJIYJISITOPBI.

6. Akycroontuueckuii 3gdexr. dotoynpyrocts. dudpakums bparra u Pamana-
Harra. AKyCTOONTHMYECKOE€ B3aMMOJICMCTBHE B BOJHOBOAAX. BOJIHOBOIHBINM
aKyCTOONTUYECKUA AePIEKTOp, MHTErpaIbHO-ONTUYECKUA aHaIU3aTop CIHEKTpa
paguocurHanoB. TeXHOJIOTHSI U3rOTOBIECHUS.

7. ®otoHHBIE KpuUCTawibl. Onucanve (QU3NKKA TOBEICHUS CBETOBBIX BOJH B
HAHOCTPYKTYPUPOBAHHBIX ONTHUYECKUX Marepuanax. Duszndeckue sBICHUA,
JIeXkKalye B OCHOBE ONTOIEKTPOHHBIX CBOMCTB HU3KOPA3MEPHBIX I€TEPOCTPYKTYP
B BuauMoM u ommxaeM UK nnamasoHax.

8. HenwunueiiHas ontuka. MHKpOCKONIMYECKAass MNPUPOAA  HEJIWHEWHOCTH.
HennHeWHOCTH BTOPOrO M TPETHETO MOPAAKA. TE€H30p HETMHEUHOCTH BTOPOTO
nopsinika. Pa3oBbiii cuHXpoHu3M. KBasudazoBwiii cHHXpOHU3M. DH(HEKTUBHOCTH
HEJTMHEHHO-ONTHYECKOTO TpeoOpa3oBaHus. [eHeparsi BTOPOW TapMOHUKH.



CnoxxeHHMe W  BBIUMTAHWE  YacTOT, CaMOMOAYJSALMUSA, CaMOCXKaTHE U
camookycupoBka. HennHelHO-oNTHYECKIE MaTepUaIbI.
8. ®otopedpaktuBHbI hdext. BzaumonaeiictBue BoiH B (oTOpedpakTUBHBIX
BoiHOBOJiaX. CtumynupoBaHHoe ¢oTopedpakTUBHOE paccesHHEe CBeTa B
BOJIHOBOJIaX. MIHTErpanibHO-ONTHYECKUE AIEMEHThI Ha OCHOBE (OTOpedpPaKTUBHBIX
BOJHOBOAOB. JIByxutyueBoe B3aumozeicTBue. Onruueckas naMATh. 3alucCh
BOJIHOBOJIHBIX TojiorpamMM. @oTopedpakTUBHbIE MAaTEPUAIIBI.
9. VYcuieHne cBeTa B BOJOKOHHBIX, IUIAHAPHBIX WM KAHAJIBHBIX BOJHOBOJAX.
BonnoBoanbie nazepsl. OObEMHOE M JIOKAJIBHOE JIETUPOBAHHUE AMAJICKTPUKOB U
ITOJIYTIPOBOJHUKOB PENKO3EMENBHBIMHU U IEPEXOIHBIMA dJIEMEHTAMM.
10. MeTozsl 1 yCTpOICTBa MOIYIIALIUN ONTHUYECKOTO U3ITyueHuUs, (POTONPHUEMHHUKHU
U (OTONPHEMHBIE MOJYJIM, MPUHLHUIBI JACUCTBUA U OCHOBHBIE XapaKTEPUCTHUKH;
KOMMYTAI[MOHHBIE ONTPOHBI, OITOAIEKTPOHHBIE PENE, PA3BEMBI, NTEPEKII0YATENH;
ONTUYECKHE YCTPOWCTBAa MHPOPMATUKH, ONITUYECKUE 3aTIOMHHAIONINE YCTPOMCTBA
U Iporeccopsl. Marepuaisl U METOAbI U3TOTOBIICHHUS.
11. ®otonnbie kpuctamuibl. DopmupoBanue GHOTOHHON 3aNpPENIEHHON 30HBI.
PacnpocTpanenue cBera B (QOTOHHBIX KpucTauiax. Jlaseppl Ha OCHOBE
KBaHTOBOPAa3MEPHBIX CTPYKTYp. BOJIOKOHHBIE U TUIaHAPHBIE CBETOBOJBI HA OCHOBE
(OTOHHBIX KPUCTAIIIOB.

Pexomennyemasi iureparypa:
1. Pozenmiep 3., Buntep b. Onrosnexkrponuka. - M.: Texnochepa, 2004.
2. ®puman P. BonokoHHO-oNTHYECKHE CUCTEMBI CBA3U. - M.: TexHocdepa, 2004.
3. Anamc M. BBeaeHue B TEOPUIO ONITHYECKUX BOJHOBOJOB. - M.: Mup, 1984.
4. Conxa M.C., I'xatak A.K. HeomHOpoaHble ONTHYECKHME BOJHOBOIBL. - M.:
Cas3b, 1980.
5. Yeo IL.LK. Bonokonnas onrtuka. [Ipubopsl u cuctemsl. - M.: DHeproaroMusar,
1988,

PA3JIEJI 3. PUSNYECKHUE IMPOLECCHI B CTPYKTYPAX
HA OCHOBE AUDJIEKTPUKOB U ITOJYITPOBOJIHUKOB

1. DHepreTuyeckre quarpaMMbl KOHTAaKTOB METAJUI-IIOJYIPOBOJHUK N- U P-THIIA.
bapeep [loTTku. [ToHmKeHWe BBICOTHI MOTESHIIMAIBHOTO Oaphepa Ioj JASHCTBUEM
ANEKTPUYECKOr0 ToJiA M cuil  u3o0paxeHus. HanOapbepHble MeXxaHU3MBbI
TOKOIIPOXOKJEHUSA, TUOAHAs Teopus, NudPy3noHHas Teopus M 0ObEIUHEHHAsS
nuonHo-nuddy3uonHas teopus. [loneBas m TepmonosieBas smuccuu. EMKoOCTb
O0apbepa IllorTku. Pusnyeckue OCHOBbI PadOThl U XAPAKTEPHUCTHKU IMOJEBOTO
TpaH3zucTopa ¢ 6aprepom IlloTTkH.

2. DHepreTuyeckue auarpamMmbl CTPYKTYP METaUl-AU3JIEKTPUK-TIOTYTIPOBOAHUK
(MAIT). Dnexkrpodusnueckue mnporecchl B uaeansHo M/II-ctpykrype. Bonbt-
dapannas xapakrepuctuka MJII-cTpykTypbl. KBaHTOBaHME 3HEPreTUYECKOTO
CHEKTpa HOCHUTENEH 3apsaa B NPHUIIOBEPXHOCTHBIX CIJIOSIX IOJYINPOBOJIHHUKOB.
Heupneanbeusie MJIII-cTpykTypbl. 110BEpXHOCTHBIE 3JIEKTPOHHBIE COCTOSIHUSA HA
IPaHULIE pa3lienia JUAJIEKTPUK-NOIYIpPOBOAHUK. DUKCUpPOBaHHBIA 3apsiag B
nuanekTpuke. Mornsie apeiidoBo-nud@y3noHHbIe MPOIECCH B TUIICKTPUUECKUX



cnossx MJII-ctpykryp. Meroasl uccnenosanus csoucts M/III-cTpykTyp meTonsl
KBa3UPABHOBECHBIX BBICOKOYACTOTHBIX W HHU3KOYACTOTHBIX BOJBT-(DapagHbIX
XapaKTEPUCTUK, HEPaBHOBECHBIX BBICOKOYACTOTHBIX BOJIbT-(papaHbIX
XapaKTEPUCTUK, JTUHAMUYECKUX  BOJBT-aMIIEPHBIX  XapaKTEPUCTHUK U
TEPMOCTUMYJIUPOBAHHBIX TOKOB Jemnoispuzanuu. Puznueckue OCHOBBI pabOThI
MJIII-Tpan3uctopoB. BbixogHass BoJibT-aMmIepHass xapakrepuctuka MJII-
Tpan3ucropa. KoporkokanaabHbie 3 PEKThI.

3. HeynopsimoueHnHbie moaynpoBoaHUKHU (a-Si u a -Si :H), momynpoBogHUKOBEIE
CTEKJIa, )KUJKHE IMOTYIPOBOJIHUKH.

OCHOBHBIE  KJIACCHI HEYMOPSJAOYEHHBIX MOJYIPOBOJHUKOBBIX MaTE€pHUAJOB;
amop¢HOe, CTEKI000pa3Hoe U KUJK0e cocTosiHue. CTPYKTYpHBIE OCOOCHHOCTH H
TepMHUUYEcKas CTaOUIbHOCTh. THIIBI MJIaBICHUSA MOJYNPOBOJHUKOB MO XapakTepy
U3MEHEHUH MEXaTOMHOTo B3auMmojencTBusa. llomyuenue m/m marepuanoB mpu
BBICOKHUX CKOPOCTSIX OXJaxaeHus. DPdekTbl, HaOI0JaeMble MpPU TITyOOKHUX
NEPEOXTAKICHUAX:

CTpyKTypHbIE OCOOEHHOCTH U JeeKTHbIE COCTOsIHUA B a-Si:H u cruaBax Ha ero
ocHoBe. Poisib Bojjoposia. DHepreTuyeckuil CieKTp HOCUTENEH 3apsia B aMOpPPHBIX
NOJIyIPOBOJHUKAX. IIIIOTHOCTE 3JIEKTPOHHBIX COCTOSIHMM, XBOCTBHI 30H, YPOBHH
nedexktoB. Ontudeckue u snekrpodusnueckue cBoictBa a-Si:H, sdpdexr wu
CIUIABOB HA €ro OCHOBE. MeTacTabMIIbHOCTD 3JIEKTPOPU3NIECKUX CBOMCTB a-Si:H,
adpdext Cta0nepa-BpoHcTkoro. TOHKOIMIECHOYHBIE TOJIEBBIE TPaH3UCTOPHI Ha
ocHoBe a-Si:H u obnactu ux npumenenusa. Cencopsl Ha ocHoBe a-Si:H u obnactu
ux npuMeHeHus. OCHOBHBIE XapaKTEPUCTUKH COJIHEUHBIX OaTapeil Ha OCHOBE a-
Si:H. OcHOBHBIE CBOMCTBA, OCOOEHHOCTH CTPOEHHUS CTEKJIOOOPA3HBIX U KUIKUX
NOJIynpoBOAHUKOB. OOmact mnpumeHeHus. (OCHOBHBIE THUIIBI  NPUOOPOB
NEPEeKIIoYaTeNM M BJIEMEHThl naMsaTH. ONTHYECKUE CHUCTEMBI OTOOpa)MKeHUs
uHbopMaIuu Ha OCHOBE CTEKII000pa3HbIX MOJTYTIPOBOJHUKOB.
[TosrynpOBOJTHUKOBBIE CTEKJAa: OKCHJIHBIE W XaJbKOreHuAHble. TexHosorus
NOJIYYEHUS]  TNOJYIPOBOAHUKOBBIX CTEKOJ W IJIEHOK HAa MUX OCHOBE.
OnexTpou3nyecKre U ONTUIECKHE CBONCTBA.

Pexomenayemasi iurepartypa:
1. 3u C. ®uzrka noaynpoBOAHUKOBBIX TPHOOpoB. Ne 1.- M.: Mup, 1984.
2. 3u C. ®uzuka noaynpoBOAHUKOBBIX MPUOOpoB. Ne2 - M.: Mup, 1984.
3. HosocenoBa A.B., I'mazoB B.M., CmupaoBa H.A., nu np., Tepmoaunamuka u
MaTEepUAIOBEICHHUE MOJYIPOBOJAHUKOB. - M.: Metamtyprus, 1992.
4. bynaran b.I'., lltepn FO.U., IllepuenkoB A.A.. Marepuanibl 3J€KTPOHHOU
TeXHUKHU. YdyeOHoe nocodue. - M..MUIT (TVY). 1997.
5. bymarsn b.I. IlepuenkoB A.A., Meiitun M.H. IlomynpoBoaHUKOBbIE
npeoOpazoBateau sHepru. YueodHoe mocodue. - M.: MUIT (TVY). 2000.



PA3JIEJI 4. PUSNKA HU3KOPASMEPHBIX CTPYKTYP

1. KBaHTOBBIE SIMBI, IPOBOJIOKU U TOYKU. Duznyeckue 3PexTri, 00yCIOBICHHbBIE
pasMepaMu U pa3MEPHOCTHIO HAaHOOOBEKTOB. PepMU-Ta3 U TIOTHOCTh COCTOSTHUM.
[loreHunanbHbie  sMbl. (CBOMCTBa, 3aBUCAIIME OT IUIOTHOCTH COCTOSTHUU.
OnHORJIEKTPOHHOE TYHHEJIUPOBAHUE.
2. Dnektpodusnueckue pasmepnbie 3pdextol. Kimaccuueckuit pazmepHslil 3pdext
no paebaeBckoi nnuHe. KBaHTOBbIE pasmepHble 3((EKThl B TOHKHX IUICHKAX.
PasmepHoe kBaHTOBaHKE B 00JaCTH MPOCTPAHCTBEHHOTO 3apsija.
3. Mertajuindyeckrue HaHOKJIACTEPHI. TeopeTnuecKkoe MOACITUPOBAHUE HAHOYACTHII.
OnexkTtpoHHass CTpyKTypa. llosynmpoBOJHMKOBBIE HaHOYACTHIBL. ONTHYECKHE
cBoiicTBa. DKkcuTOHBI. DoTOdparMeHTanus.
4. VYrmeponnele HaHoMaTepuasibl. @DyIepeHbl W YIVIEPOJHBIE HAHOTPYOKHU.
Metonbl  mnonydyenus. Dusumyeckue U xuMuyeckue cBoiictBa. OOnactu
MIPUMEHEHUSL.
5. OcoOeHHOCTH aACOPOLIMOHHBIX MPOIECCOB B MHUKPO - U HAHOCTPYKTypax.
Pazmepunbie a3 exTsl u pazoBbie Mepexobl.
6. Hanompucrtele MaTepuasbl, IOJy4YeHUE CBOWCTBa, npuMmeHeHue. Ilopucrteie
NOJIYIPOBOJHUKH W JUIIEKTPUKU. ONTHYECKHME CBOMCTBA NEPHOIUYECKUX
MOPUCTHIX HAHOCTPYKTYP. POTOHHBIE KPUCTAILIIBI.
7. Meronsl MOJIEKYJIIDHOTO HACJIaWBaHUA B COBPEMEHHOM MHKPO - U
HAHOTEXHOJIOTUH. PU3NYECKMEe MW XUMHYECKHE OCHOBBI MeTOA0B. (CBOMCTBa
MHOTOCJIOMHBIX HAHOCTPYKTYP.
8.  30HAOBBIE METOABl MOJYYEHUS W  JIUATHOCTUKA  HAHOMATEpUaJIOB.
CkaHupyroiiasi 30HA0Bass Mukpockonus. [lpunnunsl aedictBus. OcoOEHHOCTH
CKAHUPYIOIIEH TYHHEJIBHOW, aTOMHO-CHUJIOBOM, MarHMTHO-CWJIOBOW 30HIIOBOU
MUKPOCKOIIHH.
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