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Co4epxauue nporp.MMhr
I-[enr acryrureJrbHoro sK3aMeHa B Marr4crparypy:

Bcrynnremuufi sxsaven B Marlrcrparypy no cnerlr4 irJrbHocrrM 7 -06-0713-01
<Mrarpo- 14 HaHo3JIeKTpoHlrKa)) [poBoAHTcq c Llenbro onpe,qeneHu, :reoperu.recrofi n
npaxruuecrofi roroBHocru cor.rcKaren, K nocryflneuulo B Marncrparypy B

coorBercrBn c o6pasonarelbHbrMr.r uporpaMMaMa Bbrcrlero o6paroeanru.

Cnucox Ar,rcqunnuH, BrIHeceHHLIx Ha BcryrILITeJIruufi exgauen:
(Du:raxa KoHAeHcr4poBaHHoro cocrorHlrs.
Hauosler:rponura.

Cnucox BorrpocoB no KaxAofi AI,IcuI4[nfiHe:

OI43I4KA KOHEHCIPOBAHHO| O COCTO-'IHI,I'I

Terrla I . [Ipupo4a xurr.ru.recrofi cBr3H B TBepArIx renax
Cnurr,rerplra Ir crpyKTypa Kpr{craJrJroB. }Ilea,rurrte 14 peaJlbHble KpIrcriIJIJIbL

.{e$errrr B Kpr,rcrurJrJrax. 3rexrpo$usuqecKae xapaKTeprrcrr,IKl,t ocHoBHbIx

loJryrrpoBoAHr.rKoBbrx Marepr4anoB MI4Kpo3JIeKTpoHIr(v: Si, GaAs, Ge.

Teua 2.3osxar reoprrJr rBepAoro reJra

3nepreruvecxue 3oHEI AJL 3JIeKTpoHoB B MeraJlnax, [oJIylpoBoAHI'IKax,

Ar,rgJreKTpriKax. 3SQexru nnaa Macca gJIeKTpoHa. Co6crseHHHe It [pI4MecHbIe

nonyflpoBoAHuxu.,(oaopnrre u aKllenropHble [pI,IMecIr B noJlynpoBoAHuKax.

Teva 3. Pexon6unaquq fi reHepaqz, socute;refi 3aps,Aa B rlonyflpoBo,qHlrKax

Crarucruxa noclrre,refi 3aps-p:a B noJIylpoBoAHIlKax. Perolt6unaqru <:oua-
3oHa)) lr peron6uuaqu, qepe3 npr,rMecl,t n ge$exru (pexorrr6uuaqr.rq Xorra-LfloKnu-
Praaa). AuQQy3rroHHa, 4,rrHa npo6era r,r BpeM-f, xugsu u:6utoqHrx uocuterefi
3aprAa. flonepxxocruax perona6unaqras cso6oAurx ue6u'ro'{Hlx 3apalia.
Mexanaguu reHeparlr{r.r cso6oAHrrx socurenefi 3aps4a.

Terraa 5. Onruqecxue csoficrsa noJry[poBoAHraKoB
llornorqenue cBera B noJrynpoBoAHr{Kax.

nonylpoBoAHrrKaMr.t.
Zcnvcrarae CBCTA

Teua 4. 3nerrponpoaoAHocrb [oJrylpoBoAHrrKoB
Hocureru 3aps4a B gJreKrpr,rqecKoM noJre. BsauN,{oAeficrBae cBo6oAHbrx

Hocute:refi 3apap,a c Souonauu, npxMecHbrMrr aroMaMV, geQexrarrarz. llo,qar4xHocrr
eneKrpoHoB r.r Abrpox. ln$Sy:ua r,r gpefi$ cgo6oAuux socu'releft 3apflg.a.
Coornoruenlre 3finurefina. Ypanneulre HeflpepLrBuocrr,r An, cso6oAHux nocnrelefi
3ap{Aa. 3$Sexr Xol.na.



3

Teua 6. TeplroenerrpuqecKue rB.rreHrr.fl B noJrynpoBoAHuKax
Tepnonaarnuruue e$$errrr. f arssaHoN.{arHr.rrHbre e$Sexrrr.

Teua 7. .(ras.nexrpuru
.(uenex'rpuru, ux x.naccuQuraqnr. SlexrpoHua.r, AbrpoqHar, rrouHal

flpoBoArrMocrrr ArrgJreKTpr.rron. KourneKcH€ur Aug,'reKTpr.rqecKar [poHrrrlaeMocrL,
TaHreHc yrna /qri9JreKTpr{qecK}rx florepL.

Terraa 8. Konraxrnrre ,BJreHlrt
Bnerulf,.s r{ BHyrpeHHrfl pa6ora BbrxoAa. fereponepexogr,r.

Ter'ra 9. Csoftcrsa [poBoAHxKoB.
flpoao4zrrocrb rrpoBoAHI,rKoB. flpupo4a MarHeru3Ma B TBepAbrx reJrax.

KraccnSlrxaqru MarepxaJloB no I{x MarHr.rrHbrM cBoficrBaM. @eppouanrerusu,
reMleparypa Kropu. O6ruenHoe MarHr.rrHoe B3arzMoAeficrBr,re. AHrr,r+eppoMarueru3M
re Qeppr.rllarHerrgu. CraruqecKa, rr A[HaMr{qecKas MarHrrrHa, Bocflpu[MrruBocrb.

,Ilureparypa rro Ar4crlutrJrrlHe ((Dr.r3[Ka KoHAeHcrrpoBaHHoro cocro{Hr.rrrD
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HAHO3JIEKTPOHI,IKA I{ FIAHOTEXHONO|'II,I

Telra 1. @usaqecxue ocHoBEr HaHo3JreKTpoHltKr4

KsauTosoe otpaHr.rqeHHe AB[xeHr.rr nocurelefi 3aprAa. Earuracruqecxufi
TpaHcrropr rocure;refi 3aprAa B HaHocrpyKTypax. TynHelupoBaune nocurelefi 3apsgLa
B HaHocrpyKrypax. Cnunonue e$Sexmr B HaHocrpyKrypax. Cro6ogHarr rroBepxHocrb
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Ir Mex$a3Hbre tpaHr.rrlrr. Ceepxpeurerxu. Mo4e.,rr.rpoBaHr4e aroMHLrx ron(f r,rrypauufi.
Ilepuoguuecrr{e KBaHroBbre KonoArlbr. Mogy:rxquouHo-JrerupoBaHHLre crpyKrypbr.

.{e,rrra-rerapoBaHulre crpyKTypbr. Cr"pymyprr rraera,u/4us:rerrpr.rr/norrynpoBoAHrlx.
C'rpyxrypu c paculenJreHHrrM 3arBopoM

Teua 2. Mero4rr Sopnauponauu, HaHo3JreKTpoHHLrx crpyKryp
XraMuqecxoe ocax.qeHrze ug ragoaofi $arrr. Mo,rexy,'rrpHo-ryqeBafl s uraKcttfl.

@[suqecrue ocHoBbr MeroAoB, ocHoBaHHLIx Ha Iac[orb3oBaHLIrI cKartlpyrcuux
3oH.qoB. A'rorr.tras [HxeHepuq. ,rloxalrnoe oKlrcJreHr,re MerannoB r{ [onylpoBorHuKoB
c ucrroJrb3oBaHxeM cKaHr4pyrouux 3oHAoB. ,Iloxalrnoe xlrMraqecKoe ocax,4eHr4e

MarepHErJroB vt3 raaoeofi tf arlr c ucloJrb3oBaHr.reM cKaHr.{pfoq[x 3oHAoB.

3,rexT poHuo:ryqeBa, nlrrorpa$ua. 3onAosaq uauorurorpa$ux. Hanoneqarr.
Cauoc6opra aroMoB Moner(yJr Ha [oBepxHocrr4 TBeprbrx rer. CauoopraHr,r3auru
aroMoB s o6reL.{HHx Marep[anax. Cauoopranusaqu, aroMoB Irpu gnr4TaKcrru.

Ilopuc'rufi xperranr.rfi. llopr.rcruft oKcI,rA aJrroMr4uux. Yrnepo4HbIe HaHocrpyKTypbr.

Tenra 3. flepeuoc uocurerefi saps.Aa B HIr3Kopa3MepHbIx crpyKTypax Ir

npr.r6opu Ha rrx ocHoBe

I,Iu'reptf epenur.rr 3JIeKTpoHHbIx BoJrH. Bolrr-aunepurte xapaKTeplrcrl4Kl4

HH3r(opa3MepH6rx crpyKTyp. KeaHronnfi s$Sexr Xonra. 3lexrponnue npu6oprr ua

ocHoBe ranrep{epenur{oHHbrx sS$erroa u 6arnucruqecKoro rpaHcnopra nocure,reft
3apsg.a. O4noe.nerrpoHHoe ryHHeJrr.rpoBaHr4e. [Ipn6oprr Ha ocHoBe o.qHo3JIeKTpoHHoro

TyHHeJrrrpoBau[r. Pe3oHaHcHoe ryHHeJlllposanue. llpu6opbl Ha ocHoBe pe3oHaHcHoro

TyHHenripoBaHr4rr. lurasrcroe MarulrrocorrporIrBJIeHLIe. Cnuu-ronrpoJrupyeMoe
TyHHennpoBaHue. Yupan;reHue cIrI{HaMI4 nocure,refi 3apr,qa B nonynpoBoAHl,Ixax.

Cnlru:rponuue npu6opu.
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