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I{enrro AI{cIIunnpIHbI {BJlterct yuy6nennoe r{3rreHze MeroAoB r4ocneAoBaHr{t

HaHoMarepI4aJIoB I{ HaHocrpyKTyp c rroMorrlbro sneKTpoHHofi ll sou4onofi iranxopcKorruu, a raKxe
BTopr4!tr{o-lronnoft Macc-crreKTpoMerpr4}r.

3a.qaqu yue6uofi Aprcrlr{rrJrr{Hbr :

I{ccJIeAoBaHI4e HaHoMarepl4iuloB c noMorrdbro cKaHr4p}Torrlefi cr.rroeofi Mr.rKpoc.Kourau (CCM),
IrcrIoJIb3oBaHI{14 BToplzqHo-raounofi Macc-crreKTopMerpr.rr4 (BI4MC) B r4oc;re,qoBaHnr1
SJreMeHTHOfO COCTaBA MaTepr{nJroB,

I4ccJreAoBaHI4e flpoBoAslqvx v cla6ouponoAslqux HaHoMareplraJroB, 6rao.noru.recKr{x r4
reoJrorHtrecrux o6pa:qoB c [oMorrlb pacrpoBoro sJreKTpo]JHofo Mr4Kprocr(ona (p3M).
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Koa u HarlMenoBaHrre
KOMnoTeHIILIH

Kouuonenr (:nauvensrft /(f ynrquoualrulrfi )

IIK-2: yMeHrre nu6parr u
nprrMeHrTb coBpeMeHHoe
TEXHOJIOTI{qECKOE I,I

aHurlrrlruecxo e o 6 opy4o B anr{ e )

seo6xoAurraoe Anr co3AaHr4.fl r,r

14 ccneAoBaHI,Is. MaT epviuloB rr
sneKTpoHHbX KOMfrOHeH',r Mr.{Kpo-
H HaHO3IeKTpOHIZKTI

3naer ycrpoftcrno auiurr{Tr4qec;Kolo o6opy4onaunx.
Yueer eu6pam aHaJrr.rrr{rrecKoe o6opy4onaHrEe,
ueo6xo4rauoe Infl prccJleAoBal{rm Marellr4aJroB r,r

3neKTpoHHbrx KoMIToHeHT MLIKpO - rr HilHo gJr eK:rpoHI{Kr4.
Yueer pa6oram HiI oJreKTpoHHoM Lr 3oHAoBoM
Mr4KpocKorrax, Ha ycrpoftcrne BroprrqHo-normofi Macc-
crreKTpoMeTpvra.

3uaer MeroAbr HccJreAoBaHr4{ HaHoMi}Tepr.raJroB 14

HaHocrpyKTyp c rroMorrlbro snerrpouHofi ra soHAosofi
MrrKopcKorrr{I{, a r€lKxe BTopl{rlHo-I,Icrguofi Macc-
crreKTpoMerpr&; MeroAr{Kra rasuepeHuft rrapaMer"poB
HaHOMaTeprzaJroB r{ HaHOcTpyKTyp;

Ywreer pa6orau Ha 3JreKTpoHH{)M .w 3oHIoBoM
Mr.rKpocKolax, Ha ycrpofrcrne BToprrrrHo-uorrnofi Macc-
crreKTpoMelpr4r4.

IIK-3 : BnaAeHue MeroAaMr{
c o3,4aHIIg U r4C C Irc I)BAHI4; s.

MaTepr{aJroB H SJreKTpOHHbrX

KOMIOHeHT MlrKpO- tr
HaHOSJreKTpOHprKI4

3uaer MeroAbr HccJreAoBaulrs HauoMareltlraJroB vr

HaHocrpyKTyp c noMorrlbro slexrponHofi u soHAoeoft
Mr4KopcKonrar,t, a r€trcKe BTopr,rrrrlo-uouuofr Macc_
cneKTpoMerpuu; MeroAtrKr{ ra:uepeuuff [apa\,re.]tpoB
YMeer npr.rMeHtrrb g:tlr MeroAbr l\JM lrccJrenoBanr{fl
MaTepr{aJroB r,r sJreK:rpoHHbrx x:oMrroHeHT Mr{Kpo_ u
HaHOSJIeKTpOHr4Kr,I.



Kparrcoe coAep)IcaHrr€ AI{cqrrrIJrHHbI:

Jlercuuouuble 3aHflTuq
Te*ra 1. I4cc.rreAonaune HaHoMareprraJroB c rroMorrlbro cnnuupyrcqefi cuJroeofi

MrrKpocKonnn (CCM) ra c nonroulrro 6esKoHTaKTHbIx rr [IoJryKoHTaKTHbIx CC]M MeroArrK.

Culonoe nsauN,roAeftcrBrae. Ycrpoiicrno cKaHr{pyrcrrlefo 3ortAoBoro MrzKpocKorra. .Konrarcrurrft
pexr4M, narepanbHbre clrJrbr. lloryueuue, o6pa6orrca n KoJII{qecrBoI{HbIfr aHuwrg CCM
uso6paNenr,rr. Irlccne4onaune rroBepxHocrl{ TBepAbIX TeJI MeroAoM aro}{Ho-crlrosofr
Mr,rKpocKonrau. llpo(funoMerpu.fl. MaruuryAa u $aza xore6auras 3oHAa,, p*oHarrc. flonyueuze,
o6pa6orna I,r Koruqecrnennufi aHanr.r3 uro6paxeuus ro[ororura, $asrr, gJIeKTpoMaTHLITHbD(

cnofic:rs o6pasqa.
Tevra 2. llccne4onanue 6uonoruqecnux o6parqonr MeroAaM:u CCM. lloAroronra

nperrapara r CCM. Irlcole,qonanue 6uolor[qecKprx o6rexron. Irlccre.4oeaHl{e ecrecrneuuoft
rraur<po$nopbr BoAbr, ra4eurvlpuraqus MrzKpoopraHll3Moe. lzlccreAoBarlue KponflHbIX TeJIeII I,r

rHaneft MHoroKJrerorrHbIX opraHla3MoB.

Teua 3. Broprauno-rroHHas Macc-crreKTpoMerprrt. Bropuulro-uorlHat sv.vracvfr.

O6opyaoeanue BLIMC. Konu.recreeHurrfi aloaJrkrs sJIeMeHToB B Mareprane. Oupe4erenue
rry6unurrx upo (f nnefi KoHIIeHTpaIIHI{ oJIeMeHToB.

Teua 4. Llcc.rreAoBarrue [poBoAflrrl[x r.r ArrsJreKTpnqecKnx HaHoMiarepl{aJroB c rroMolllrto
pacrponofi e.rrercrponHofi MrrnpocKorruu (P3M). Ycrpoftcrno pac;TpoBoro s:[eKTpouHoro
MprKpocKorra (P3M). f[erexrop BTopr{rrHbrx oJreKTpoHoB,, AereKTop o6parnto paccerHHblx
gneKTpoHoB. Hacrpofixa ortruqecKofo rpaKTa, acrlrfMarlr3M u no6yuxqur. Hanrueuue
lpoBoAsrqux uorprr:rufi. Irlsyueuue croKa 3apflIa c rroBepxuocrn. flpeoAoJreHlre 3acBerKrr

peryJrr,rpoBaHr{eM nJrorHocrrr roKa, ycKoprrcurero rroreHqvaJla n 4ua(fpi}rMbl. I43yu,euze pa6o:rrr

neftrparur:aropa. IlonyueHue \r aHaJrkr3lrso6paxenufi SEI u IIEIW.
Teua 5. llccleAonauue 6uororu.recrcux o6pasqon MeroAaMa P3M. SnexrpoHuax

Mr{KpocKonr.rr B Hpr3KoM BaKyyMe. Hauurerirre npoBoAfltqelo rIoKpbITIrt rra o61la:qu croNnofi
(foprr,rri. flolyueuue P3M uso6paxrenzfi B ycnoBpltx HI43Koro BaK)/yMa. Br,r6op cKopocrl,I
pa3BeprKrr. Hacrpofixa JrpKocrr4 14 KoHrpacra. floryueuue IPOM uso6paNeurafi ntrrocrefiurnx u
MHOTOKJI9TOqHbTX OpraHI,I3MOB.

Tema 6. Sueprogucnepcuounrrfi peHTreHoBcnuft cuerrpa;rrnrrft aHaJrrr3 P3M
reoJroruqecKrrx o6parqon. Ycrpoftcrno oHepro.{}IcrepcfiHHoro creKTpituanl,I3ttropa.

3asucuN4ocrt pa3Mepa rrflTna BbxoAa peHTreHoBcKr,IX KIIaHToB or Merrepuiura o6pa":\a Lr

xapaKTepucrlrK rrfrKa. Illonyueuue u prHTeprrperallllf, peHTfeHoBcKrIX creKlpon o6pa:qoB KepHa.

Maccosrre r{ aroMHbre AOJrr{. Mrauuuuga[r,rfl rrorperuHocrl{ I4{]cJIeAoBaHIzfi. JKaprlrpoBaHl{e.

lparcru.recKue gaHqrufl
Telra 1. MeroAuxl,r rro rrccJreAoBaHr,rrc HaHoMarepLIaJroB n 6esxoH:rarrHblx t4 ngvr/KoHTarTHbrx

pelxr4 Max Ha cKaHr{p}rorrleM 3oHAoBoM MLIKpo cKoIIe <Irlnrerp a-Aypa>.
Teva 2. llpo6ouollroroBKa rr Mero.qr.rKrr r{ccneAoBaHl,Is 6r.ronorn.recrro< o6pa:qon Ha

cKaHr4plrorrleM 3 oHAoBoM MIrKpo cKoue <Irlsrerpa-Aypa>.
Teua 3. Merol BTop[rrHo-uouHofi Macc-crreKTpoMerpllu AJII Ko,IIHtIecrBeHr]:oro aHaJILI3a

gJreMeHToB B Mareprrane rr o[peAeJreHrrfl rry6uuurrx npo(funefi KoHIIeHrpaIryII,I g]reIlIeHToB.

Terrla 4. llpo6onoAforoBKa r.r Mero.(br r.rccneAoBaHufl rlpoBoAsrllrtx HaHo,MarepI,IaJIoB Ha

pacrpoBoM sneKTpoHHoM MHKpOCKOTIe.

Teua 5. Ilpo6ouo4foroBKa v MeroAbr r4ccneAoBaHlas 6nonoluq,ecKux. o6pasqon Ha

cKaHrrpyroqeM SJreKTpoHHOM MI,IKpOCKOTIe.

Terua 6, MeroA oHeproAucnepcrroHHoro peHTreHoBoxoro cleKTpttJrbuoro auanr.r3a Ha

cKaHr4pyrorueM sneKTpoEIHOM MI,IKpOCKOne.


