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1. IIEJTb OCBOEHkIfl 4ptc\r,rtrJrr4Hbr
Ife"rrrro ocBoeHldtl AI{cqu[JII,rHbr rBrrerc.s Sopnruponanue suauufi o6 oqronubx MeroAax

o[peleJleHtrfl 4vrcnepcHocr]r HaHoMarepr4aJroB, oJreMeHTHoro, (fasonoro cocraBa, a raK6e o6la-
cTrx rrpr,rMeHeHr.rfl KaxAofo MeTOAa.

3aAaqu Arrcq[rrJrrrHbr :

' 3HaKOMCTBO C TeOperlIqecKI4MlI ocr{oBaMr,r coBpeMeHHbrx cpeAcrB A}rafHoc'wKr,r HaHo-
cTpyKrypr,rpoBaHHbrx MareplrrrJroB;

' [oJIyrreHI'Ie [paKTI,IqecKux HaBbrKoB rrp]r pa6ore Ha coBpeMeHHbrx ,4r4arHocr]rqecKr,rx KoM-
nJreKcax, a raKxe rpaKToBaH nn I p ausm$poBKr{ noryqeHHbx AaHHbrx.

2. MECTO AI,ICqUIIJII4HbI B CTpyKTyt E OIIOIT BO

,{zcqannuna <MeroAbr alaarrvga I4 KoHTpoJrr HaHocrpyKTypr..rpoBaHHbrx Marepr4anoB vr cu-
creM) orHocl4Tcll K ArlcqrlnJlzHaiu 6a":onofi qacrn OIIOI noAroroBKu 6axwtanpoB rro HarrpaBne-
uuro <HanorexuoJrorr4r4 r.r Ml4KpoctrcreMHarr rexHvKD).

llsyueHue AI'IcquIJIITHII npeArloJlaraer HaJruvrzre SynaauenraJrbnbrx 3nauuft, Koropbre
$opuupyrorct y cryAer{roB rIp}I u3freHnn npeAmecrByrorq[x Aracrlflrrnvn 6agoeofi qacrr,r: (Ou-
3HKa)), <@ugraqecrue ocHoBbr MLIKpo- lr HaHocr.rcreunoft TexHr.rKr.r)), <Marepua.noBe,AeHve HaHo-
cTpyKTyprzpoBaHHbrx MaTepr.raJroB).

3nannn, [oJIfreHHbIe B paMKax r.r3yqeHr..r{ AaHuofi AI4crIHnJ]r,rHbr, Moryr 6r,rrr upzrraeue-
HbI rlpll I{3yqeH[I,I Apyr[x cfleuuaJrbHbx ArrcqulJrr{H IIo Ha[paBJreHr4ro rroAforoBKr{, a raKxe rrpr4
Bbr[oJrHeH[r.r BbrnycKHoft rnanu(pr4 KarlrroHHofi pa6oru.

3. KOMIIETEHIII{I4 OEYqAIOIIIETOCfl, @OPMI,IPYEMbIE B PESYJIbTATE
o cB o EHlrfl I.I,'][\ r4rrJrr,rHbr (MOAyJr-fl )

B npoqecce ocBoeHl{s AauHoft Al,Icuu[nr4ubr cryAeHr (fopnaupyer r.r AeMoHcrpr{pyer cJreAyro-
qze upo$ecclroHrrJrbHbre KoMrrereHrlurr:
1) cuoco6uocrblo )^rrlTblBarb coBpeMeHHbre reHAeHrlr,rn pa3B;zTzrs gJreKTpoHr4Kr{, rrcMepr4TeJrb-

uofi u Bbrrll{cnl4Telrnofi T€xHIIKI4, uu(fopnaaq}roHHbrx rexHeJioruft n cnoefi npo(feccuouanrHofi
,{e.srerbHo cru (OIIK- 7) ;

2) foroBHocrblo [poBoAI{Tb gKcrlep[MeHTaJrbHbre vccJreAoBaHr{r rro cr{HTeay kr aHarxfigy Mare-
P}IIUIOB II KOMIIOHEHTOB HAIIO- I,I M}IKPOClICrEVrrOft TEXHI4KT4 (TIK-2);

3) foroBHocrbro ItcrloJlb3oBarb 6asonoe KonTpoJrbHo-r{3MepnreJrbHoe o6opy4onanrae AJrf, Mer-
ponoruqecr<oro o6ecneqeHl{f, I{ccJIeAoBaHufi Ir npovbrrrrJreuHoro npor{3BoAcrBa Marepr{4rroB r{
KoMnoHeHToB HaHo- r,r Mr.rKpoclrcreiunof TexHr,rnr.r (nK_9).
B peaylsrare ocBoerrx.rr Ar,rcqulnr,rHu o6yvaroqufi cx 4onxeu
pe3ynbrarbr o6paronannx:

1) 3narr: ocHoBHbIe olpeAeJleHufl rrrcnepcHocrr{ HauoMarepr.raJroB, gJreMeHTHoro, Sasonoro co-
craBa (lIK-2).

2) Ynaerr: nrr6upatr Knacc o6opy4onanus, rrrflaHalrrvaau KoHTponr HaHoMarepaaJrorB n coorBer-
crBr.pr co cnequ(pzroft rexuvsecKrzx 3araq (OIIK-7).

3) Bnaaerr: naeroAaMl'I aroMHo-ct4nonofi rr pacrpoBoft ruurpocnorrnur) 4ra$paxquoHHr,rMr,r u crreK-
TpanbHbIMI'I MeroIaMLI IJr-r AI,IarHocrr4Kr4 HaHocrpyKTypr..rpoBaHHbrx Marepr,raJroB (lIK-g).

AeMOHCTprrpOBaTb cneAyrouue



4. cTPyKTyPA rr COAEPXAHT,TE lllcqn[Jrr,]rHbr (MOAyJttf,)
o6 6 sa.{erurrx el;u:s.uu. 21 6

C o4 epxaru{e Ar.rcqu[JrrrHbr
Jlenqun

Pasqer 1. Mero4rr olpeAenenl{t AllcnepcHocrr.r Marepr{aJroB r4 rroBepxHocrHbrx cpofircrB.
1.1. Knaccn$uraqur HaHoMarepLItuIoB rlo pagMepau u cnoficrBaM. Conocranrqfnae cnoficrBaM
MaTeprranoB MeToAbr r.rccJreAoBaHr,rs lr KoHTponr.
1.2. MeroAsr olpeAeJreurae AucrrepcHocrr4 MareplraJroB: MeroA rd3olrpoHurlaeMo-
crI,I, crarltqecKIle u Ar.rHaMr4rrecK]re agco6pquoHHbre MeroAbr. Cnerosrre Mr{KpqcKonbr, pacrpo-
Bbre orrrr.rqecKrle Mr{KpocKonrr (POM).
1.3. PacrpoBas eneKTpoHHtuI MI4KpocKonua. flpr,rnqzn pa6orrr. Cxeua ngarauoAei,-rerBLrfl. ocHoB-
HrIX eJIeMeHToB. PaspeuratoIqffr cfloco6uocrr. Brusnue penre(pa [r sJreMeHTHoro cocraBa Mare-
pvura-_ Ha floryqaeMbre AaHHbre. CrcpeouerpvqecKr,re r,r3MepeHr,rr.

1.4. 3onlosas MlIKpocKorIIiIfl: aroMHo-cflJroBar Mr4KpocKorrr4s., cKalnpyroqas ryHHenbrrar Mr4rpo-
cKolrla.f,, gnexTpo-cl4JroBar MlrKpocKonnx. llpunqun pa6oru. Cxeua ssauNroAefiornus ocHoBHbrx
gJreMeHToB. Parpenraroulatr cloco6uocrr.
1.5. Meroau 4u$parqlrll peHTreHoBcKI4x nyredu uezhpoHoB, .4r.rHaMzqecKoe paccerHr.re cBera.

PasAefl 2. MeroArr orrpeAeJleHrlfl gJIeMeHTHoro u (fasonoro cocraBa HaHoMarepr.raroF:r.
2.1. Meroabl orIpeAeJIeHI{s 9[eMeHTHoro cocraBa: xr4Mr,rqecKr{e u @usuuecKrre. fpanunaerpzue-
cxupi u rI{TpI{Merpu.IecKI,rIi aHarus. CneKTprrJrbHbre MeroAbr: arouno-a6cop6qnor1n1;rr{', peHTreHo-
cneKTpanbHblrl-, Macc-cngrrpalrurrfl
2.2. Merolbr aHurusa (fasonoro cocraBa: MeroAbr peHTreHoBcroff', oJreKTpoHHofi'rz neftrpouuofi'
4ulppaxquu.

Jla6oparopHbre 3aHsrrq
Teua 1. OsHaKoI\aJIeHLre c rrprrHrlr,rnarrrra pa6orbr onr]rqecKoro MuKpocmona. Oupe4enenue

AprclepcHocTr,r [opouKoBhrx MaTepr.ranoB

Teua 2. OsHaxoNdJIeHr{e c [pr,rHrlr,rnaun pa6orbr pacrpoBoro gJreKrpounoro MlrKpocKona
Ha npl,IMepe upu6opa Quanta 200 3D. Zsy.reuze ocHoBHbD( onepaqzft n uporpaMMe yrrpaBneHr{fl
npu6oporvr.

Terraa 3. Zsyreuue zu(foprvraruBHocrll cHrHrrJra r,rcrr{HHo BTopurrHbrx H ynpyro orpaxeH-
Hbnr oneKrpor{oB B P3M uso6paxeHr,rsx.

KOCTb ALTCqUIInHHbr COCTaBTSeT O 3aqeTHbrx eAr4Htrrl ZtO I{AcoB.
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Tervra 4. OsHarolvlneuve c npI{HuI{rIaMu pa6oru aroMHo-craJrolloro Mr{KpooKona Ha [pr{Me-
pe upz6opa Ntegra Aura" I4sy.reuue ocHoBHbrx onepaqufi B rrporpaMMe yrrpaBJrieuux npz6oporu
Nova. PeanEsaIlzr KoHTaKTHoro Ir rlpepbrBplcro-KoHTaKTHoro pexuMoB cKaHrrpoBanr4jfl

Teua 5. llonyrenze BoJlbr-aMlrepHbx xapaKTepr4crr4K Marepr{anoB MeroAoM CTM
Tenra 6. I4ccleAonanue [pllrloBepxHocrHbrx csoficrs rpr [oMorqu ACM: greKTpr4trecKr{x,

MATHI,ITHbX.

Terraa 7. Onpe4eleru{e AI4crIepcHocrLI qacrlru KoJrJror{AHoro pacrBopa iuerQ4ona Ar4HaMr4qe-
cKofo paccefrHr4s. cBera rra npn6ope Horiba.

Terr,ra 8. I,IsyueHue Ir3MeHeHI{e olrrlqecrr,rx csoficre HaHoMarepr4aJroB B 3aBacr4Mocrr{ or
pa3Mepa qacT't4u crreKTpirnbHbMr,r MeToAaMr{.

Teua 9. flparruorecKl,Ie HaBbIKu pa6oru na upu6ope MarroyrJroBofo peHrneHoBcKoro pac-
ceflHvIfr.

Teir,ta 10. Pa6ora c Mr4poBbrMr.r 6asxarr,ru crpyKrypHbrx AaHHbrx (MI4HKPI4C'I|, lvlercury)
ilpanrnuecnue padorrr
Teua 1. ?InrerpzutbHble xapaKTepI,IcrI,IKr4 onpeAeneHus. rr4cnefrcHocrr4 Marepr,raJroB.
Terrla 2. llpocneul,IBalorlatr gnelcTpoHHafl MlrKpocKorrr{.rr r.r Mr4r(pocKonuff BbrcioKoro pa3pe-

IIIEHI,I'

Tenra 3. Zu$paxpacHarr cneKrpocKoru4r.
Tenaa 4. Onpe4eleu[e xl,IM[qecKofo cocraBa aroMHo-gMr4ccr,roHHbrM cneKTpaJrbHbrM Mero-

AOM rro aToMHhrM cneKTpaM BerIIecTBa

Tervra 5. Xtztr4ra.{ecxrle MeroAbI orlpeAeJreHr.rs greMeHTHofo cosraBa HaHoMarrepr{anoB
Teua 6. lr,r(fpaxqnouHble MeroAhI: peHTreHoBcxar, HefirpoHHrur, oneKTpo4Hafr.

5. OEPA3OBATEJIbHbIE TEXHOJIOIUII
B parr,max neKrlr,roHHoro Kypca:

5.1. ArcurnHbre r.r [HTepaKTr.rBHbre Qoprvmr o6yuennr
C qenrro SopnraponaHursnpasBurr4fl. npo(feccuoHurJrbHbrx HaBbrKoB cryAeHron d y.redHou npo-
qecce ucrloJlb3ylorct aKTI4BHbre r,r rrHTepaKTlrBHbre $opnau npoBeAerrvs. gar's.wtit B correraHr{rz c
BHeayAl4ropuofi pa6otofi: (ronrpoJlbHble ayAr,rropHbre pa6oru, un1uBkrqyanbHr,re AoMarrrHrle pa-
6orsr).
5.2. CaprocroflTeJrbHan pa6ora cryAeHToB
CaNaocrosteJlbHa.u (nueayALlropnar) pa6ora cryAeHToB BKJrroqaer 3aKpenJreHrze reoperr.rqecKofo
Marepl4nna npll noAforoBKe K BbItIoJrHeHr{ro r.rHAlrBr4AyanbHoft 4oivraruuefi pa6orrr, K rrpaKTr{qe-
0KI4M 3aHflTI4.uM. OcHona caMocrotremuoft pa6orrr - r43yqeHr,re Jrr{Teparypbr no per(oMeHAoBaH-
HIIM LIcrotIHI4KaM 14 KoHcrIeKTy nerquft, noAroroBKa orrrera rto la6oparopHoMy [paKTr]:KWy.
5.3. My.rrrrralre4ufi nue rexuoJrornn o6yuennr
Heroropue I43 neKIII{oHIrbIx LI [paKTl,IqecKr.rx saHsrrafi npoBoArrcq B BuAe rrpe3eHTarluft n uylt-
ruue4nftnoft aygutopvflr c vcrrollb3oBaHueM KoMrrbrorepHoro npoelKTopa. (3'r/4enraM npeAo-
craBJlterc.n KoMnblorepurtft rypc lerqzft, a raKxe opraHrr3yrorcr Macrep-KJraccbr, [peAlonara-
rct{ue AeMoHcrpallurc nplreMoB, TexHoJroruit, MeroAoB o6pa6orxu vr aHurvrca uso6lraxeHuit uc-
cJreAyeMbrx uauo o6pasrloB Ha KoHKperHbrx 3 aAaqax.

6. OIIEHOIIHbIE CPEACTB A TJIfl TEKYIUEIO KOHTPOJTfl YCfIEBAEMO-
CTI4, IIPOMEXYTOqHOIT ATTNCTAIII4I,I IIO PITOI'AM OCB OPrrII,f N}1rC.
UI4ITNUHbI I4 YIIEEHO.MET 9AUTIE CKOE OEE CTIITqEHI,IE CAMO CT Ofl .

TEJIbHOPI PAEOTbI CTYNEHTOB
6. L. 3KsarileuauueEHEIg eonpocrr

1. Kax npoHcxoArlr (foprrauponaHr,re uso6paNeuras s pOM
2. Kar npozcxoArlr $oprvruponanuetrzolpaxeHr.rr e ACIM
3. rlervr o6ycnoBJreHa 6ouunas uy6HHa (foryca n pDM
4, Onpe4eneHr4e Ar.rclepcHocrr.r no Ar,rHaMr.rtrecKoMy pacceflHuro cBera
5. Karonauu$opnnau,rBnocrb Hcrr.rHHo BTopr.rqHbrx gneKTpoHoB

6. Kaxona rau(popnrarrrBHocrb ylpyro orpalreHHbx oJreKTpoHoB



7. Karue MeroAbI no3BoJlflIor Ironfrvrb pacnpeleneHr{e HaHorracrr,rq no pruMepavr
8. Knaccr.r(puxarlnfl crreKrpoMerprzu
9. llpznqun MeroAa MYP
10. flpe4cranzrb cxeMy gMtrccrrouHoro crreKTpaJrbuoro a*Nrvsa
I 1. MeroArr r,rccJreAoBaHnfi rroBepxHocrlr Marep[aJroB
t2. AHanzg rpaeKTopLtfi Hanoqamuu, ceArlMeHTarl[oHHbrit artuu3,yJrbrpa3ByKoBbre

MeTOAbr;

13. PeurreHoAra(pparquonnbre MeroAbr;
14. Slerrpouuas crreKrpocKorrr4s;
15. Koue6arelbHaff Mr,rKpocKonr4fl;

16. Hefi'rpoHHar 4u$parrou erpr4fl;
I7. Maruurnasneftrponorpa$ux.

6.3. Boupocrr pefirlrrrr-nourpofl q

Pefiruur-rconrpoln J\bl
l. Cxeua onrlrqecKoro MkrKpocKona r{ ocHoBHbre [apaMerpbr.
2. Kar Qopnrzpyercr 3oHA B P3M.
3. Kax nrrrnx4r.rr crrerTp BTopuqHbrx gneKTpoHoB.

4. Karc (fopnrrapyerct KoHTpacr uso6paxeHns.BlrcrnnHo BTopuwr:bx sJreKTpoHix.
5. Onpe4envlrr 4u$parq[oHHbx rlpeAen P3M, rreM Ha caMoM AeJre orpeAeJlrercr{ pa3perla-

rorrlaf, cnoco6nocrr P3M.
Peftrnsr-nonrpo"rrn }lb2

1. llprznqlru pa6orrr CTM" TyuuelrHrrfi rox.
2. Curosoe ngauvroAeftcrBlre soH4-o6paseq s ACM.
3. Onrraqecxar c[creMa perlrcrparlun orKJroHeHr4r 3oHAa.
4. Mnrpocronr{r JrarepanbHbrx cr.rJr.

5. Paspeurarouas cnoco6uocrr ACM B KoHTaxrHoM pexr4Me.
6. MeroA $asonoro KoHrpacra.
Peft runr-lcoHrp o.rrr Nb3
1. XuMu.recrufi ue'ro.4 onpeAeJreHr,rs greMeHTHoro cocraBa.
2. @rasrEqecr<uft lrer:oA oflpe.(eneHplfl gneMeHTHoro cocraBa.
3. fpanzrraerpvqecruu'veroA.
4. TnrpnnrerprauecxrEliuero4.
5. Arouno-agcop6quonnrrft uero4.
6. PenrreuocneKTp[urbHrrfi ueroA.
7. Macc-cuexrpoMerpr,rfl.

6.3. Boupocbr AJrfl KoHTpoJrfl caMocroflTe.trHoft pa6oru:
1. flpeurrayruecrBa rr HeAocrarrrE nra6paqnouHbrx MeroAr4K.
2. Iloreuqrzan JlenrrapAa-.{Nonca r,r 3aBzcr.rMocrb cHJr or paccror:Hlrr.
3. PegouaucHarr qacrora KaHTr,rJreBepa.

4. Culu, 4eftcrnyrorqlre Ha 3oHA.
5. Mero4rr MareMarr4qecr<oft o6pa6orru ACM zro6paNeuuft,
6. Kpznue noABoAa-orBoAa.
7. Cxeua sgazMoAeftc"tBlrfl.ocHoBHhrx gJreMeHToB CTM.
8. Kanrz6ponna cKarrepa r{ TecrkrpoBaHr.re 3oHAa.
9 . Apre(f arcrrr cKaHripoBaur,rs.
1 0. Oxe-cneKrpocKo[us.
1 l. luSpaxqr,rf, MeAJreHHbrx oJreKrpoHoB.
I 2. MaruurHo-cr,rJroBalr MrzrpocKonLrff .

1 3. Mr.rnpocKorn4.rr 6nnxnero [oJrfl ,

I 4. llpocneqtzBaroula-f, oneKTpoHHa-fl Mr4KpocKorus.



7 . YIIEEHO.METOAI,IqECKOE I4 I4HOOPMAUIIOHIilOE OBECIIIIqEHI4E
AI,ICIII4IIJIIIHbI

OuroeHas Jrrrreparypa :

1, BneAeuue n Qervrrouauo$otouury: (fyn4arr,reHrarrbHbre ocr{oBbr r4 nageprrrbre MeroAbr
yrlpaBnf,eMoro floryqeHnfl,vr Al4arHocrr,rK]r HaHocTpyKTypr{poBaHHbrx MaTgpualron : yve6'
noe noco6uell C.M. Aparelru u 4p.-M.:Jloroc, 2015.--744 c.

2. MetoArt rlonfreHlrfl I{ }rccneAoBaHr4.rr HaHoMarep}rirnoB pr HaHocrpyxrypllA. Cvros - M.:
Euuou. Jla6oparopus, glaanuit, 2013,- 184c.

3. Mero4u I{ccneAoBaHI{t MI{KpogJIeKTpoHHbx 14 HaHogneKTpoxrubrx Marepr{€ilroB r..r crpyK-
ryp. r{acrt IIlBenz.rKoA.A., (DurrarvronosaH.Vl. - Honocz6.: I{fTY, 2014, - 227 c.: ISBN
978-5-7782-2534-3

[onomrureJrbrrafl Jrrrreparypa:
1. Conpetueuubre MeroAbr crpyKTypHoro aHaJrr{3a Berrlecrn: yle6nur / Kynpr.r.rrron M.O.,

Py4cxar A.f., KoSaHoBa H.B. - Pocros-Ha-[ouy:I4s4arerrbr3rBo IOCDI/, 2009. - 288 c.
rsBN 97 8-s -927 5-0653-8.

2. MeroArr rIccJreAoBaHilt MLIKpogneKTpoHHbrx r,r HauogJreKTporrrHbrx Marepr.raJroB r,r crpyK-
ryp. CraHl{pyrolrlaff 3oHAoBafl MlrKpocKorrrEs. 9acm I: yue6noe nocoduel @ilrmraonoea
H.Vl., Komqos E.E.- Snexrpou. reKcroBbre AaHHbre.-- Honocu6npcr<: Honoou6upcxuia
rocyAapcrBenHrrfi TexHlrqecKrafi yuunepcurer, 2013 .- 13 4 c.

3. Cepreen, A. f" I{anoMerpoJrorrf,: MoHofpa$ut IA. f. CepreeB. - M. : Jloroc,20IL -
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