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1. IIEJIII OCBOEHnfl, IVUII4TIJIIIHbI
I{elrro ocBoeHLIf, At4cIII4[nI{HbI <Ilpoqeccu MkrKpo- n HagorexHoJroruu) frBrmercfr.

loAforoBKa cryAeHTos s o6racru $usuuecKrrx lr xllMrlrlecKr.rx ocHoB HanorexHolorufi, a raKxe
o3HaKoMneHI'Ie llx c coBpeMeHHbM TexHoJIor[qecKr,IM o6opy.{onaHuenr v aKTyaJIbHhrMr{
upo6leiraa HaHorexHoJrofr4ft .

3pa,ru Av crllrnJrriHbr :

' u35rrynt" ocHoBHbIe MeToIhr [onyqeHr.rs HaHoMaTepLruInoB r4 HaHocrrcTeM;
o o3HaKoMurbcfl. c [epcrIeKTI,IBHbrMr,r paspa6orrauu s o6racu.r HauorexHonorufi;

' LI3frI4Tb aHiulxrrllqecKlae MeroAbr or[caHr4s Qusuxo-xuMtrtlecKr,rx HaHo-
TexHoJrorr4qecKr.rx upouecpoB.

2. MECTO AIICUUIIJII,IHbI B CTpyKTypE OIIOIT BO
.{ucquumlHa <llpqqeccrt MI,IKpo- 14 HauorexHoJroruu) rBJrrercfl o6ssarenrHofi

Aracununr'rnoft napuarIEnHoft qacrn ocnoeHoft npoQeccuonalrnoft o6pasonarensnoft
lporpaMMbl. I'Isyreuue AI{cqunJIIrHhI fipoxoAr,rr n 8 ceMecrpe, 6asupyerct Ha paHee
nonyqeHHbx 3HaHrItx cryAeHToB, lpnodpereHHbrx B Kypcax o6qefi Quszxz, gJreKTpoHr{Ka r4

Ml'IKponpoqeccopHafl TexI[rIKa, BBeAeH]re B HaHo-TexHoJrornro, Qnrz.recrreocHoBhr Mr4Kpo r4

HaHo rexHzrra. On Harrp4BJIeH Ha o3HaKoMJreHr4e c SusuuecKo-xr4Mr{rrecK}rMnr upoqeccaMr.r, Et

TaKxe Ha BlruflId.vfte pa3MepHrx eQQexroB I{ csoficrs nanoo6rexroB B pa3tskrrvru Mr,rKpo- }r
uauoycrpoftcrn.

Ocnoeuue Al{cq}IlnuHrr neo6xoA}rMo Ans u3yqeHr4r cJreAyroqr4x Ar4crlrarrnrrH }r npaKTr.rg
yue6uoro IIJIaHa: <3lexrpouvIKa n M[KporrpoqeccopHrur rexHrzKa), <Mexanura HaHocr.rcreM r.r

rpu6olorur>, <Hayuno-uqcneAoBareJlbcKarr pa6ora B ceMecrpe>, <flpe4gzrrJroMHafl rrpaKTr{Kil),
BhrnoJrHeHr.re BbrrrycKHoft rtnalu(pzKarlnoHHoft pa6orrr.

3. KOMIIETEHIII4I,I OEYIIAIO IIIETO Cfl , OOPMIIPYEMbIE B PE:}YJIbTATE
o cB oEHufl [I.ICU.I/.[r JrrrHhr

B psynbrare IBfIeHI,Is ALIouIITJII,IHrI o6yrarougaficx Aon]KeH ocBor4Tb cneAyrorqr4e
KOMneTeHIIT{tr:

foroBHocrblo npoBq.{I{Tb 3KonepilMeHTarrbHbre r4ccneAoBaHur IIo cI{HTe3y n aIraJM3y
Marepr{anoB r,r KoMnoHeHToB HaHo- r.r Mr.rqpocucreuuoft TexHr4Kr.r (|IK_2);

roroBHocrbro r4crrolrcoBarb 6asonrre rexHoJrofuqecKr,re ilpoqeccbr 14 or6opy4onaru,re,
npI{MeHteMbIe B [pou3Bo4crBe Marepr,ranoB, KoMrroHeHToB HaHo- r{ Mr{rgocr.rcreuHoft TexH}rKr.r

GK-8);
roroBHocrbto pa6omtr Ha coBpeMeHHoM TexrroJrorruecKoM o6opy4onaru4r,r, rcrroJrb3yeMoM B

rlpot43BoAcrBe Marepl4arloB LI KoMnoHeHToB Hruro- r.r Mr4Kpocr4crevtroft TexHr,rKr,r (IIK-10).
B pe:ynrrare ocBoeHI.It AIlcIIIdnJIkIHu o6yraroquficx gonxeH AeMoucrpr.rpoBarb cneAyrolu.re

p$yJrbrirrbr o6paroeanrx :

1' 3uarr: uaccnQuxallllrc MerarlJroB, c[JraBoB, IraccI,IBHbrx rI aKTI,IBHbrx AI,IgJreKTpr4qecKI,Ix u
MarHHTHhx MarepllzrnoB, [onynpoBoAHrrKoB u vrx coeAr4r{eHr.rfi, (fIK-2, nK-10); ocHoBHbre

Suenuecrze tBJIeHIat, orrpeAentrcrqne KoHrleHTparlvfio u gHeprerr4trecrraft crreKTp nocutereft
3aps4a B rBepAoM rene (TIK-8); (pr,IsuuecKl4e MexaHu3Mhr repeHoca r paccerHzs nocr,rreleft
3apfrAa B nonynpoBoAHLIKAx (lIK-2, IIK-10); Susnuecrue ilpoqeccbr B nonyrpoBoAHr.rKoBhx
npu6opax, rBmroqlrxcr 3IeMeHTurMr.r Mr,rKpocxeu (IIK-2, IIK- 1 0).
2. Vrvreru: co6raparr, aHa[LI3LIpoBarb r.r crrcreMarr{3npoBar]b oreqecrBeHHylo }r :apy6exnyro
HayrrHo-TexHI4qecKylo zHQopuaqzto no reMarr,rKe rrccneAoBanuft e o6lacru HaHo,TexHonor[]r;
paccql'ITblBaTb CTaTLItIeCKUe LI Ar,rHaMr.rqecKr.re xapaKTepr.rcTr.rKr.r nonylpoBoAHr.rKoBbx ycrpoftcrn
Ha ocHoBe AaHHbx, oupefieJulrolqzx QusraqecKne [apaMerphr Marepr.raJroB; paccqr.rrhrBarb rt



lpoeKTl'IpoBarb 3JIeMeHTb[ ]I ycrpoficrBa, ocnoBaHHhre Ha prunrrqrrbrx (pusuvecrux upr.rHrl]fltx
Aeficrsus (IIK-2, IIK-8, nK-10).
3. Bna4err: ocHoBHbMI4 I[p]IeMaMu o6pa6orru r4 rrpeAcraBneHr{.fl gKcnepr,rMeHTaJrbHbx AaHHbx
cnoco6uocrrro cocraBntTb orrncanufl. npoBorr.rMbrx ucole4onanufi u paspa6arrrBaeMbrx
lpoeKToB, [oAroroBrlTb AaHHhIe Anr cocraBlreHvrs. orrreroB, o6sopon z 4pynoft rexHr,r.recKofi

AoKyMeHraunu (IIK-2, fIK-8, IIK- 1 0).

4. CTpyKTypA r{ coAEpxAHr,rE AI4CIIIIIIJIIIHbI
O6ruas rpyAoeMKocTb AvcqfirIJILIHbI cocraBJrfler 4 ga.rgrHHe e,ryrulrrlhl, 144'lrtca.

c OAEP )IrAHr4E AII CUU[Jrr,rHhI
Tenarr.rrerqufr:

PasAefl 1. ConpenaeHHbre Mr{Kpo r.r HaHoycrpoftcrsa. flpznquuu pa6oru.
1. flonsrue MI{Kpo I{ nlaHorexHonornft. [ocruxzrrrbre pa3Meprr ycrpoficrB rr Kl]r{Tr,rqecKr,re

flBJleH}'Ifl'

2. Slerrpuvecrue ycTpoficrsa u rlHTerpanbHbre cxeMa.
3. Onru'reclcHe gneMelrrbl, o4uoQoroHHbre u uHoroQoronHbre onrr.rqecKrre cxeMbr.
4. OnroelexrpuqecKr4e ycrpoftcrna.
5. Cracreruu Ha )KI,IAKI{x gJIeMeHTax, KoJIJroIl.4Hat onrl4xa I,I 3neKTpoHI{Ka.

PasAer 2. MeroAu crrHTe3a HaHoMarepr.rzrJroB u ycrpoftcrn.
1. ocuonrr rexHoJrorr4r4 r,r3roroBJreHr4r oAHo, AByx r{ TpexMepHbx crpyKTyp.
2. TexnonorvqecKue eco6eHnocrz $oprr,rupoBaHu.fl oAHoMepnbrx HaHocrpyKTyp.
3. TexnoloruqecKrle oco6ennocru QoprraupoBaHur AByMepHbrx HarrocrpyKTyp.
4. Texnoloruu norryrrpHr,rr rrHTefparbHbx cxeM.
5. Onru.recrue ycrpofictBa, KanJrepbr r{ BoJrHoBeAbr, orrrr{qecKr.re cMerrlr{BareJlnr.

Ns

iln
Pa:aen (rcma)
.u,l,lcunnr]rHbl

I
Eo

Q)

6
o
a

Y
o

Bl4l yue6noft pa6orsr, BKltroqat
caMocrorrenbHyn pa6ory cryAeHToB

r.r rpyaoeMKocrb (e uacax)

O6teu
yre6noft
pa6orur,

npr.rMeHeH14eM

UHT€paKTLIBHbl

X METOAOB

(s qacu<l Yo\

OopMbt reKyqerc
KOHTpOnT ycneBaeMocTH

(no nedennu ceuecmpa),

Qoprua npovexyrovnofi
aTTecTaur{}i

(no cenecmpau)q

@

!?5
Fh
90

F

o
=

EF
Fri-x

q

e!q
o.rrY
bo

O
Q -v

I Conpeuenurre
Mr,rKpo 14

Harroycrpoficrsa.
flpunqznu
pa6oTbr.

8 l-2 4 4 4 l3 6t50
PefiruHr-

xourpolr Nsl

2 Mero,{rr cr.rHTe3a

HaHOMaTepr.raJroB

r.r HaHovcrDoficrB.
8 3-4 4 6 4 l6 7/50

J 3nerrpoQz3r{qec
KI4E CBOftCTBA

MaTepr.ranoB.

Cos.uaHne HoBbrx
SneKTpoHHbD(
ycrpoficrn.

8 5-7 6 4 4 \4 7150

Pefiruur-
rourpolr Ne2

4 Ycrpoftcrna c 3D
apxurerrypoft:
CBOfiCTBA I,I

MeTOAhr

IOIyrIeHug.

8 8-9 4 4 6 20 s135
Peftrunr-

rr:ourpolr No3

Bcero 8 9 l8 l8 l8 63 25/46 3rsaMeH.27



Parge.n 3 Snenrpo$zsuqscrue cnoftcrsa Marepuilnoe. CosAaHue HoBbrx oneKTpoHHbx
ycrpoficrn.

l. MeralnsI, AI{gneKTpI{KLI u [oJrynpoBoAHr{Krr c roqKr.r 3peHr.rs goHgofi Teoplnu.
2. Hanocrpyrcrypbr: r{BaHToBhre roqKr,r, rerepocrpyrTypbr r.r cBepxpemerK[.
3. IrlcryccrneuHbre aToMbr ra ux cnoficrna.
4. I'IsIueHeHLIe g[eKTpl4qecrzx cnoficrB Marepr.ranoB B 3aBucr{Mocr}r or piuMepa }r

pa3MepHocTr.r.

5. Oorolurorpa$ux.
6. HanolurorpaQuuoct<ue MeroAbr loryqeHr,rr oJreKTpo]rrnrx ycrpofi crn.

PagAer 4. vcrpoficrna c 3D apxr.rreKrypofi: cnoftcrBa r.r MeroAbr rroJrrreHr4r.
1. TexnolorraqecKr.Ie oco6eusocrrE (fopur,rpoBaur.rr rpexMspHbrx HaHocrpyKryp.
2. floryreuze 3 D-HalrocrpyKryp MeroAoM Honnofi LrMrrJraHrarlurr.
3 . @nsuro-xr,rM[qecl(kre tlpoqeccbr rrJra3MoxlrMr,rtlecKofo rpaBJleHilr.

Teurr la6oparopnux pa6or:
1. Mo4elupoBaHr.re cFpyKTypbr KBarrroBbrx roqeK c r,rcloJrb3oBaHr.reM rroreHutrala

Jlenapaa-AxoHca.
2. Pac'rer nonnonoft (pynrcuvn oneKTpoHa B rroreHrlranrnoft .sue (xnauronoft rovre)
3 . Mo4elupoBarrrle flpoqecca ryHHenr{po Balvs. gJreKTpoHa

4. Mo.qenzpoBanlle npoqecca Mr,rrpaqnu 4e$enron s o6reNae Marepr{€rna
5. MoAelupoBaHlle [poqecca ocaxAenufl HaHoqacrr.rq Ha rroBepxHocrb Kpr.rcrannuqecroft

IONNOXKI,I.

6. Mo.uennpoBaHlle BgaLIMoAeficrBLrs HaHoqacrvrl B Konno[.quoft cucrerue.
7. Mo4enupoBaHr,re cTpyKTypbr p-n [epexoAa B cr4creMe HaHoroqeK
8. Mo4enupoBaHrze cTpyKrypbr (pynnepena Coo.

Teprrr npaKT[qecrcux pa6or:
l. Or,rsrrecrode ocHoBbr 3JreKTpoHHoft unrpocKorr?rr4.

2. Ougu.recKue ocnoBbr aroMHo-cr{rosoft Mr,rKpocKorrpr

3. Yctanoeru rnt no.l1'.{eHur HaHoyrnepoAHbrx Marepr,rurJloB.

4. 3reuenru Merponprl{rr B HaHorexHoJrorrrr4.

5. floryueuue HaHoKJ[acrepoB r{3 KoJrJror,rAHbx pacrBopoB.

6, Czures rraHoKJracrppoB r,r3 ragonofi $asrr.
7, MexanocuHTe3 HarloKJracrepoB.

8. MeroAu KoMnaKTI4poBaHLrr HaHonoporrrKoB.

9. Cuureg yrnepoAHblx uauorpy6oK r.r3 rasoeoft (fa:rr.
10. XuMra.recr<ufi cr{Hre3 yrnepoAHbrx uanorpy6ox .

I 1. OcaxaeHr,re HaHop43MepHbrx rrJreHoK MeroAoM pVD.

12. ocaxleHl{e HaHopflrMepHbx tlJrer{oK MeroAoM MoneKyJrrpno-JrrreBofi snzrarccu1r.

I 3 . OcaNleHr,re HaHonfi eHoK r.ronno-nrreBhu MeroAoM.

14. OcaxaeHrie roHKr.rx nJreHoK MerolloM CVD.
15. Hanouurorpa$rzx.

5. OEPA3OBATEJIbHbIE TEXHOJIOIHLI
Ilpra npoBeAeHI4LI neKIII4oHHbD( sarrsrwir [pr.rMeHrerc.rr rnacczqecxzfi no,e(oA

npelroAHeceHIar yre6Horo MarepvaJra, fipeA[onararournft npo6nerranyro rroclaHoBKy sa11a.q_ u
ilepexoA K paccMorpeHl{lo MeroAoB r4x pelreHr4r. B xoAe neKrlr,roHHbrx saH.f,rufi neKTop
crI'IMyJII'Ipyer cryAeHToB K $oplvrraponaulllo co6crseHHbrx cy)KAenuit, zagana.rr Bo[pocBr no
TeKyUeMy MareprlaJly kr[rLr o6panlarcr K ueo6xo4rEuuru Anfl ero rroHlrMaHrrr 3HaHLrrM.
noJrfreHHbru B xoAe [peAqrAyrrlero o6yreuur.



o [pI{MeHeHI'Ie MyJrbruMeAua rexHoJIoFI,Ift (npone4eHr.re neKqr4oHHbx sarrfiTnfr, c [pr4MeHeHr.rervr
KoM[BlorepHhrx IlpeseHtaquft I{ AeMoHcrpalluoHHbrx ponr.rKoB c floMorqbro upoeKTopa un:a
3BM);

o o6rrenl4e B Manbx rpynnax (nrnonHeuue ra6oparopHhrx pa6or B rpynril( r{3 AByx nJ1[r
rp6x venonex);

o MttcroP-KJlacchl (ael,rqHslpa\fifl Ha na6oparopnbx 3aHrrt4rx r{crroJrb3oBrurur conpeueuuoil
Al'IarHocrllqecKofi T€XHI{KI,I Ha KoHKperHbrx 3aAarrax ficcne,uoBaHr{I,r cnoftcr:a
HaHocrpyKrypr{poBanlrbrx Marepr{alon).

6. OIIEHOqHbIE CPEACTB A AJIfl TEKYIIIETO KOHTPOJTfl YCTIEBAEMOCI]T4,
TIPOMEXYTOIIHOfr NTTN CTAIII4I,I IIO I,ITOIAM OCBO EHNfl

AI{CqI,I4JII,IHbI II YIIEEHO-METOATIqECKOE OBECIIEqEHITE
CAMOCTO.flTEJIbHOTZ pAEOTbr CTyIEHTOB

a) Boupocrr peftrnHr-KolrrpoJrfl :

Peftrunr-nonrpo.nr J\bl

l. ocnosrr rexHenorllll Ll3roroEJreHr4r oAHo, AByx u rpexMepHhx crpyKTyp.
2. flepcuerruBbr prBBr4Tr,rr MtrKpo- r.r HaHorexHr,rKr,r.

3. TexnolorprqeqKl'Ie oco6ennocru SopuzpoBalus.oAHoMepHhrx HarrocrpyKTyp.
4. TexnonoruqecKue oco6eunoorra $opurEpoBaHr4r AByr!{epubx HaHocrpyKTyp.
5. Texnonoruqecmne oco6ennogtra QopuupoBaHur rpexMepHbx HauocrpyKryp.

Peftrnnr-rconrponr J\b2

1. 3relreHrrr 1raHogneKTpoHrrKr4.

2. Sneueurrr naqo$oronuru.

3. Hanoraranlr3a[opbr.

4. HaHocrpyrrypbl tI HaHorexHoJloru[: nauorpy6rrr, oAHoaroMHbre cJron{, KBaHToBbr€)
TOrrKrr, reTepocTpyKTypbr rt cBepxpe[reTKr4.

5. Ongzro-xzM[qecKr{e MeroAbr [oJrfreHr.rff uanoo6rertoe. OcHoBbr MoneKyJrrpHo_
ryrenoft srrr,rraKcr{rr.

Peftrnnr-rconrpolr .l&3

l. OcHoeHrreKBfiroBopruMepnbres$(fexrur

2. ousv.recrue qcHoBbr gneKTp'HHo-ryrenoft grrr,rraKcr4r{.

3. ousuqecKr,re osHoBbr MeroAoE arou'ofi r4MnJraHTarlru.

4. ouezqecxze oq'oBbr MoneKynrpHo-nytreBo it grturaxcuu.

5. YcranosKra ArE [oryrreHrrfl HaHoyrnepoAHhrx Marepr,ranoB.

6. rlpzueueulie 14 [epcleKTIzBhI pa3Btrrtrs. HaHorexHoJrorLtu. oneuenrrr Merponorprra B
HaHOTeXHOJt0tvtu.

6) Boupocbr K oK3aMerry

l. Melannrt, AI{oIeKTpLIKLI u [onyrpoBoAHr{Kr{ c rorrKr,r 3pelnflsoguoft Teopuu.
2. SnexrponpoBoAHocrb nonynpoBoAHt4KoB (co6crneuuax, npztrlecuaa).
3. fenepaqzx n pgrou6uHarlr,rf, nocurereft 3apflraB nonynpoBoAHzKax.
4. [uQSysua r,r ApeftO nocurerefi 3apflEaB nonyrpoBoAur.rKax.

5. flone4enue trorrnponoAHr.rKoB B cr.rJrbHbx eneKTpr.rqecKr.rx [.JUD(.
6. MexaHugu o6pasonauut p-n-IrepexoAa, Bbrcora kr u]r4pvrHarroreHrlr{nrrb-



Horo oapbepa B paBHoBecHoM cocrof,Hlall. HanocrpyrTyphr : KBaHToBhre roqKu,
ferepocTpyKTyphr [4 cBepxpeurerKr4.

7 . (Dus,'ro-xzMr4qecK'ne MeroAbr rroJrrreHr,rfl nanoo6rexros.
8. OcHonnrre KB4HroBopa3Meprrbre eQ$exrrr..
9. OuszqecKze pcnoBbr oneKTtr)ouHofi uzrpocKonr,rr4.

10. Ooronvrorp4(pz.a

I 1. Cnoco6rr ercrtonfipoBaHr,r.l

1 2. Oororua6roHbr ri rexHoJrof krfr uxnorytreur.r.s

13. Meroahl I'I Te{Honorza $oprrrrdpoBanur pucyHKa ro'KolJreHorruhx gJreMeHToB

| 4 . @usu.recKv e q cHoBbr aroMHo-crlrosoft Mt4 KpocKonz

I 5 . VcranoBKr{ Ant uoryqeHr4q HaHoyureporHbrx Marepr.rurnoB.

I 6. IlpurraeHeHr.re u [epcrreKTr{Bhl pa3Br.rrr{.rr HaHorexHoJrorrl4.

17. TeprrrwrecKoe l{cuapeHr4e B BaKyyMe

I 8. I4onno-[Jra3MonHoe pacrrbrnoHrde

19. SneueHThr Me[poJroruu B HanorexHoJror]u4.

2 0. rlory'reHr4 e HarHoKJracrepoB r43 KonJror.rAHbD( pacrBopoB.

21. Cu:rne.',s HanoKJracrepoB rs rasonoft Qaau.
22. OcaxleHr4e HaHopa3MepHbrx nJreHoK Mero.{oM pVD.

23. ocaxleHl4e HaHopa3MepHhlx [neHoK MeroAoM MoneKyJrrpHo-nrreBofi snramxcuu.
24 . O cancleHr{e HalHolJreHoK 14 ornHo -nfreBbrM MeroAoM.

25. OcaxleHrre roHKr{x rrJreHoK MeroAoM CVD.
26. lro nyteHr.re HaHonJreHoK MeroAoM Mone*ynrpHoro HacJrar.r Balus..

27 . rlo,yteHr.r e H aH o rJr eH o K Merg.qoM JIe ururopa-Er oANerr.
28. llolyreHl{e opfaHo-HeopraHl4qecKr.rx norprnuft c [oMorrlbro 3oJrb-reJrb rexuoJror]ru.
29. IlurorpaSu* grarrbr, BrrAhr.

3 0. Iloryrenvr e 3 D-naHocrpyKryp MeroAou zonnofi r,rMnJraHTzuliln.

3 1 . @zsuKo-xI{MI{r[ecKI,Ie npoqeccbr rrna3MoxllMr4tlecKoro rpaBneglir.
3 2 . HasocrpyKrypupoBa'r.re upunoBepxHocrHof o cnof, Marepr,raJroB.

33. TonronfleHoqr{hre pe3r,rcrophr

3 4. TonronneHoqrlhre KoHAeHcarophr

3 5. TonrcoflneHo.ribre r4HryrTr.rBuocrr4

n) Bonpocbr AJrfl caMocrogTelrruofr padorsr cryAeHTa

l. Karue ocHoBHEre BuAbr MarepkrurnoB r4cnonrgyrorc, B gneKTponure?
2. Kar uoxno xn4cczSIEqlzpoBarb Marepr.rzurhr B 3aBprcr4Mocrt4 or
eJreKrponposoAHocTu?

3. Kax I,Isl'Ienterc[ gJleKTporlpoBoAHocrb Marepr{anoB B 3aBr,rc}rMocrr.r or sos,{eficrgtls
BHerrrur,rx yclonzfi (nanpurraep, TeMrreparyphr) ?

4. KnacczQzrarlr{E MarepvirJroB no gJreKTporrpoBo,uHocrr,r.

5. Karoe Korllqec,rBo rI4IIoB Kpl{crzrnn[qecKrrx pelreroK TBepAbx reJr cyrqecrByer B
npupo4e?

6. Karoso crpoeHlle Kpllcrannv.recrofi pelrerKr4 MerrulJroB, Ar4gJIeKTprdKoB r,r

noJrynpoBoAnuxoe?



7. Karoerr oco6quuocrr,I cssseff uelqy y3naMr.r Kpl,rcrrrJrnlrqecroft peilrerKr,r B

MeTaJTJIZX, Ar43neKTpI4KaX r,r [OnytrpoBoAuuxax?

8. Hro taroe anl43orporlus ceoficrs B Kpr,rcrannax u c rreM gro cesgano?

9 . IlpuneAure rplaMepbl Marepltanon, o6ragaroqr4x rroJrynpoBoAHr{KoBbrur4

csoficrnaMr,r.

10. Kar B 3aBlIcLIMocrI,I or crpoqHl{t Kpllcfiulnl{.Iecrofi perlrerKl,I MoxHo

rnaccuQzqlrpoBarb noJrynpoBoAtrrr,rKoBbre uarepualrr?
I 1. Karne BI4ArI .qeQerton Kpr.rcTannuqecxofi pe[rerKr,r Bbr 3Haere 14 Ha rrro oHr.r

nnuslor?

12. Karre ocHoBllble flpilHllvnbr r.r coorHorrreHvrfl.r43 ailfiapara xnaHrosoft MexaHtKr,r,

LICIIOJIBYEMbIE AN{ OI}ICAHI4q IIOBEAEHI4' 3AP'XEHHbIX !IACTI,Iq B TBEPAbIX TEJIAX, BbI

sHaerc?

1 3 . IIpvneAI{Te rrpkIMephl KBaHTeBo-MexaHr.rqecKrlx ruo4eneft ABkr]KeHut
14. .{acrllu B TBepAoM rene. PacQuorprrre zx oco6ennocrr.r.

15. Karne rllnbl gHepferl,IqecKl4x 3oH cyrqecrByror B TBepAbx reJrax Anr 3aprxeHHbx
.ractnq?

16. Kax nagsrsaercfl TBepAoe reJro, y Koroporo 3oHa [poBoAr4Mocrr,r rr BaJreHTHrur 3oHa

nepexprrnarorcx?

17. Karpo BernquHy cocraBnteT llrupr.rHa 3a[peqerilHoft gonrr B Ar,rsireKTpr{Kzx,

nonynpoBoAHr,rKax u uerannax?
18. Karue rLIrIbI IlonynpoBoAHrdKoB B 3aBr4cr{Mocrr.r or rlrna sneKTponpoBoAHocrr,r Bbr

sHaere?

19. Kanon MexaHI43M norytleurlt nonynpoBo.4Hr.rKoB c rpe6yerr,ruM Tr,rrroM

sneKTponpono4uopru?

20. 9ro raKoe PVD u CVD? B.treu paumtur-?
21. Meroa o6parqrx iuuqell?
22. Ott<pttrHfi xuMu.recrIEfi peaKTop, MeroA KoHTpoJUr xt4Mr,rqecKr.rx npoqeccon?
23. SQSerrbr cilMoopranrasaquft B orKpbrrbrx r.r 3axpbrrbrx peamopax?

24. Merolbr nuraXrAHbx KnacrepoB.

25. KouuneKcbr I{ KoMrro3r,rrHbre Marepr,ranbr.

26. YnsrpaAlrcnepcHble crlcreMEr: oco6eunocrn (pusuqecKrrx u xr,rMr,rqecKr.rx upoqeccoB

B KOJIJIOU.IIAX.

27. PacnpocrpaHeHlre cBera B KqJrnor.rAnofi cucreue
28. llepeHoc 3aprAa B ynbrpaAr.ronepcuoft cucreMe

29. Meroabr ner[poBaHr4r [onyrlpoBoAHr..rKoB

30. Meroabl [oJIy]qeHI{t Al{gJleKTpr.rqecKr.rx cnoeB n ycrpoficrBax gneKTpoHr4KLl

7 . yTIEEHO-MEIOAIITIECKOE ]I I4HOOPMATIT4OHHOE OBECfIETIEHIIE

Arrc rlr4rr JrrrHbr (M oAyJrfl )
a) ocuonnafl Jrrrreparyp4:

1. Mero4bl nonyqpHnfl, LI I4ccJtreAoBaHr4s, HaHoMarepvanoB Lr HaHo-crpyKryp.
Jla6oparopHblfi npaKFI{KyM rro HaHorexHoJrorr{rM [SnexrpoHHbrft pecypc] :

fre6Hoe roco6ze I E, I.MnlnrHa [z Ap.] ; rroA peA. A. C. Curona. - 4-e ugA.
(er.). -M. : EI4HOM . Jla6oparopnu 3HaHr{fi, 2014.- 184 c. : vrrr.- (Yve6nzr 4llr
Bbrcuefi rrrKonbr). - IStsN 978-5-9963-2360-9.



2. HanorexHoJrorr4kr B eJreKrpoHr4Ke. Bnnycr 2 forercrpouHufi
AprauoHona lu Ap.].- Srempou. reKcroBhre AaHHbre.- M.:
2013.- 688 c

pecypcl/ E.A.
TexuocQepa,

3. I4rHaron A.H. HanoslerrpoHl{Ka. Cocro.sHue u nepcrreKlTrBbr pa3BurLrfl
[3nerrpouHnfi pecypa] : yve6. nopo6ze / A.H. I4nraron. - M. : @JII{I{TA .2012. -
360 c. - ISBN 978-5-9765-1619-9.
6) 4ono.rrrurreJrbHafl Jrr{Tpparypa :

1. (Dusn'IecKlie ocHoBBI Mr4Kpo- r{ HaHorexnolorufi: Y.re6. noco6rEe I C.n.
Ert.rron, B.lI. Mnxafilon, IO.B. llaHQulon, IO.E. Tloerroa; flo4 pe4. IO.E.
I{aerrcona. - M.: I4sA-no MfTy zu. H.3. BayuaHa, 2009. - 176 c.: r4rr. - ISBN97g_
5-7038-33 19-3.

2. Bapw6un, A. A. @usuno-xLrvtufl HaHorracrr4q, HaHoMarepn€uroB u
HaHocrpyKryp [Snerrponnufi pecypc] : Y.re6. noco6ze I A. A. Eapn6r,1r, B. A.
Baxruua, B. vI. Touulzn, H. n. Teuurzua. - Kpacuo.rrpcK : C@y, z0l|. - 236 c. -
ISBN 97 8-5-7 638-2396-7 .

3. Mrar<po- u HaHooJreKrpouuxa/[parynonB.[., ocreprarl\.vr. - Hosocz6.:
HfTy, 2012. - 38 c.: ISBN 978-5-1782-2095-9

4. HanoeneKTpoHLIKa [Slexrpounuft pecypc] : yre6noe noco6ue / A. A"
lllyr<a ; rIoA peA. A. C. Ckrrosa. - 2-e rEsA. (er.). - M. : BI,IHOM. Jla6oparopkr;r
znauuir,2012. - 342 c. : uil. - (HanorexHoJrorlu4). - ISBN 978-5-9963-1055-5.
n) nporpaprprHoe obecneqenue n llnrepner-Decypcrr :

I . Hrrp://www.NnNo$copy.onc
2. http ://www.nanomEter.ru/
3. http ://www.nanonewsnet.n-r/
4. http : //thesaurus.rusnano. com/

8. MATEPI{AJIbHO.TEXHI4TIECKOE OEE CIIEIIEHIIE
AtICqUIIJII,IHhI

Jlexrlzonnble ayAI{TopLIt4, ocHarqen+rre Aocrcoft (4ra nrera fiJrr,r MapKepa), erpanoM Ant
lpoeKrlr.roHHhrx clrcreM, rrpoeKTopoM r,r uoyr6yxorra.

Ay4ItroparE Anf, npoBereHvfl, 3auflrvrfi, ocHar{€nurre coBpeMeHHbMr4 rrepconrrrrbHhrur.r
KoMnblorepaur,l, o6regr.rHdnnrruz B noKaJrbHyro Bbrqlrcnr4Tenbnyro cerr rr yKoMnneKToBaHHbIMr,r
ueo6xoAnrrabru clrcreMHbrM z [pr.rKJra,qHbrM nporpaMMnrru o6ecueqeglreM. Ayguropuu al.u_
[poBeAeHI'If, la6oparopnSx salxruir, ocrarrl€nurre coBpeMeHHbrMH Ar,rarnrocrr,rqecK]rM,
yKoMnJIeKToBaHHbIMtt Heo6xoAuublM cl4oreMHbrM r{ npr.rKJraAHbrM [porpilMMurnn o6ecneqeHr.reM
(l 0 4 -3, 4 | 9 -3), ay 4ur opuv B brrrr.r c Jrrzre JrbHo ro rleHrpa.



Pa6oqar trporpaMMa Ar.rcqnnnuHEfl cocraBneHa B coorBercrBzz c rpe6oBalwmlr O|OC
BO no HarIpaBJIeHzro 28.03.01 HaHorexuonoruz rE rrrrEnpocr4creMnrur rexr{r,rKa

Pa6o'ryro npofpaMMy cocTaBraJr.uoue'r radeapu ozrlM A.o. Krrepzx
(oHo, no4nracr)

PeqeHseHr
(upe4cranurelr pa6oroAaterrr)

C.M. Apareun

flporparrlua paccMorp ena v o4o6peua Ha 3aceAaHur.r nalp e4prr

llporor<on Ne r
3aseayrourfi rcaSegpofi C.M. Aparcenxn

(OI4O, uo4nucr)

Pa6o'rat [porpaMMa pacqMorpeHa u o4o6peHa Ha 3aceraluu yve6no-nreroAt4rrecKoft rouuccr.rr.r

HanpaBneHr.rs 28.03.0 I HaHorexnororfiz u NauKpocucreMnaq rcxHzra

flpe4ce4areJrb KoMuccuu

JIIICT TIEPEYTBEPXAEHIIfl
PAb Or{E Iz IIp orpAMMbI AI,I C UI4II JII,IIIbI

Pa6o.rar rporpaMMa o4o6pena sa fu /F-:-a(o//yve6Hrrft rog

flpororor 3ace4anufl rcaQe4psr Jrlb or
3ane4yrorqnfi r<a$eapofi t&tLr"//

Pa6oqas [porpaMMa o4o6peHa ua

flpororor 3ace4alxr r<aSegprr J\b

7o)o

3anelForqzft rca0egpofi

Pa6o.ras ilporpaMMa o4o6peHa ua

flpororor sace raltrfl, naQegprr j\b

yue6nrrft ro4

(oZo, no.{uucr)

3ane4yroqvft rca$egpoft

OT roAa


