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1. UEJrb OCBOEHWA IVrCW4rrJrr,rHbr
I{enrro ocBoeHr.rr Ar.rcqurrJrr.rHst <<ocnonrr HaHorexHororufi>>sBrst?tcs,

HI{lr c uoneEurr,ru[ Aocr]IXeH]ItMLI r,r HarrpaBJreHrlflMlr pa3Bkrrus, B ooBpel\{ennoft
noii o6lacll4 npaKTl4rrecKllx HafrHbrx gnauraft - HaHorexHoJroft4.f,x. Cry,4entrr n
HI4Jil Kypca AoJrxHEr cno6o4uo oplIeHTllpoBarbcrr B ocuoBHbrx Ha[paBne]HHJrx

lolufi; rIoHI{Marb cyrr, e$QeKToB, orpeAenrrcu1ux oco6rre Qzsuxo,-xr,rMllrqecKr.re
TeprllzuloB; SHaTb OCHOBHbIe TexHoJlort4qecKr,re [poqeccbr, ]rcrroJlb3yeMbre npfi
puzuroB; r,rMeTb rrpeAcTaBJreHr4fl O BO3MOXHOCTTX CoBpeMennoft n
AJI'I UCCneAOBaHLIt MaTepuanoB c HaHoMeTpOBbrM rrpocrpaHcTBeHHEM pa3pelrreH

3 aA:rqlr Ar.rcuu rrJrrrHbr :

o r,r3rreHr4e ocHoBHbx BlrAoB z cnoftcrn uauoo6rexroB, HalHoMarepxl
ycrpoftcrn ]ra vx ocnoBe, TI,IrIoBbIe rexHoJroruqecKr4e rrpoqecchr r{x 1ron]rqeHv.s, g1l

TaKXe rLIrIoBoe o6opyTloraHl{e, BKJIIoqar rexHI{Ky r{ocJreAoBaur,rs HaHoobbeKTeB;

(pyu4arvreHrmJrrHbre ocuoBbr rrpoqeccoB cr,rHTe3a, alanvaa n (f yurcqu.
plranoB 14 KOMrroHeHTo:B HaHo- LI Mr4Kpocr{crentrofi TexHraKrr.

. flpvueHeHlneHaHoMarepr,raJroB.

2. MECTO ArrClq[[JrIIHhr B CTpyKTypE orrolr Bo
,{zcqunnzHa "oc.HoBbI HaHorexHoflor[fi" orHocr,ITcfl r o6.sgarTer];rlbrM aI,I

rnnnoft qacrr,r otlor. rrr,rraerc.fl n 4 ceuecrpe vr 6azupyercr Ha paHee

AeH.roB, uprao6pereHHbx B Kypcax o6qeft (pr,rsur<n. ou naupawrerr Ha 03

e$([ercton lt cnoficrs uanoo6nerroB, MeroAoB r{x tronfroavrfl, nplro6pe,renzxo
ycraHoBKaMI'I [o fioJlyqeHurc I{ Al,IafHocrr{Krd HaHoMareprlanon, na o6rque pacIIrH
qr{rr cryAeH'ros s o6nacrlr HaHorexuonorufi.

3r^anut, [onrrenHble B paMKax rruyqeHr,r.f, Aannoft Ar,rcqrrnJrr4ubr, Morryr
Hani,vcalJJl's. nrruycKrofr xna-uuQuxaqzonuoft pa6oru r.r At4crlunnr.rH, [peArroJrar.a6r
norexuonorrafi.

3. KOMIIETEHUI{II OEyTIAIOIIIEIOC,fl , OOpMr4pyEwIhr[: B
B O Xl Hr4fl Atr CqprrrJrr4Hbr (M oAyJIfl )
B pesynrrare ocBoeHvrs Evrc;l\rrnJrr.rrrbr o6yrarorquftc.f, AorNeH orBJraAerb

IIETEHIII{'MII:

roroBHocrb r paspa6orxe MoAeJII{pyIoq[x alrropr{TMoB r{ peaJrr43iilIr{rr r4x
raKeroB npnKnaAHbx uporpaMM MoAenr{poBanvr (IIK-3).

3nalr : Sv:raxo-ruareMarr4qecK ufi annapat.
Vue'rr: aHanll3upoBarb, paccqrlTbrBarb, rrpoeKTr{poBarb v KoncrpyLtpoBarr;

TexHI{qecKLrM 3araHlzeM Tl{rroBbrx cl{creM, upz6opon, 4erarefi ra y3JroB Hit cx
sJreMeHrHOMr ypoBHsx; pa3nlrqarb pa3MepHue e$SeKr]''I (I,2,3D) n oco6r,rx n
xrIMlIqecKI'Ix cnofictn FIaHoMarepI{ttrIoB; rrpoBoAnTb r{3MepeHr4f, u LrocrenoBa;glus.
ToB rlo saAauHofi MeroAI{Ke; BbIrIBJrsrb ecrecrBeHrroHayqHyro c}rrlHocrb npo6neu.

B"rraAerr: cnoco6uocrbro K rrpoBeAeHrrro tEgMepeHuit u uccteAoBaHr{fl pa3n
IIo 3aAaHHoii nrero4Iare; cnoco6nocrbro K aHaJrr.r3y, pac.r€ry, npoeKTr.rpo]lzlHt4ro Lr

B coorBercrlBHll c rexHI,IqecKuM 3al.au.veM Tr{rloBbrx clrcreM, nprz6opon, Aera-neft uI

Texlrr4qecKoM r{ gJreMerrTHoM ypoBHs.
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4. CTPyKTypA rr coAEpxAHr4E AI4CIInrrJrUHbr
o6qas rpyAoeMKocrb Ar.rcqlrrrJrr,rHbr cocraBJrrer: 2 ga.rerurre epuuutlst, 72
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c OAEPT{AHTTE lrrcur4nJrrrHbr
JIEKIII4I4

a3AeJr 1. Itnaccu(fllKallus HaHoo6beKroB r,r lrx xapaKTepHbre oco6eHuoorLr: Kpr{ci
eTpr4qecKafl , gJreKTpoHHaf, CTpyKTypbr.

I . Kuaccu(f uKarpus. HaHoo6beKroB

1 . Knaccu (f LrKar\r4s. n o arp erarH oMy c o crorHr.rrc.
2. KnaccuS una\rrfr n 0 pa3MepaM.

3 " Knaccu(f unar\yrfl. n o MepHocrlr.

)laparrepHbre oco6enHocrr,r Hauoo6beKroB.

I . Kpzcrarur{qecKas arpyKrypa.
2. 3nexrpoHHar crpyKryp a.

2. Pasuepubre 3aB[crlMocru (fusuKo-xr4Mr.rqecKr.rx cBoficrB Marepr{3JroB B K
]aHTOBOM rrpr{6Jrrrxer{Hrx"

Pasuepurfi s$(ferr"
I . IrlslaeHeur.re (b a3oBoro paBHoBecu.f, B HaHo cr.rcreMax.

2. Faenrepuax 3aBr,rcr.rMocrb reMrreparypbr nJraBJreHr4s Marepr4 anoB.
3. IlonepxnrocrHar glreprr{r.

4. [tmna cBo6oAHoro [po6era gJreKTpoHoB.

lrA e Jr 2. LIcr opu x p ulBtrrr4fl . H aHoHayKr{ 14 H aHorexFr onoru}r.
Llicropuxpa3Bkrrprs.HauoHayKlrlrHaHorexHoJrorr4r{"

1 . r{pennze q}rBr,rJr[3arlutr r{ HauorexuoJroil4pr.
Z. Puuapy Oefinuan ra HaHoMn4p.

3' ConperraeHHoe cocrotHlle HauoHayKr4r4 npr.rcyxAenue lFlo6eJreBclKr.rx lpeMr.rfi r
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(e.

Parqe.rr 1.
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l.F
1.1. Knaccr

1.2. Knaccr

1.3" Knaccr

2. )laparre
2.l.Kpucra
2.2.3nercp

2.P
KBAHTOBOM

2. Pasuepn

2.1. I,IsNaeH

2.2.Pazuep

2.3.Ilonep.
2.4. [tmna
Pagae.n 2. l
I"Llicropus
1.1..{pennt
L2.Puuap1
1.3. Conoel



Parger 3. llexnolorpr t4 rro Jrf{eHr,rr HaHoMarepr4 anoB.

l.OoprvrnpoBarrue Marepr,ranoB rro MexaHr{3My (cHra3y-BBepx).

1. Mexannsrr,r Qopur,rpoBaur4fl (cHr43y-BBepx).

1.1. Kr.rueu{qecKoe ypaBueHr4,r o6pasonanzx nonoft (pasrr.

1 . 2.Bu4u 3apoAbrrreo6pasonanrax.

1.3. Pocr 3apoAbrrrreii: uosoft (fasrr.
2. OopMr{poBa}ruo Marep}ranoB rro MexaHr{3My (cBepxyTnuzs>.
2.1. Oco6eHHocrtr r43MeJrbqeulrs Marepr,rnJroB.

2.2. klureycr.xBHiur rracrr.rqecrar 4e$opMarlmr.
Pa:lge;r 4. Mero4rr MexaHr.rqecKoro ArrcrrepH{poBaH[s [oJryrreHr4r HanoMarep]raJro

I " MeroArr MexaHlrqecKofo Ar,rcleprurpoBaHr,rr.
1 . 1 . llony.rgHue HaHoMarepr.rtlJroB MexaHVqecKuM r,r3MeJrbqeul,reM.

1 .2, Meroabr r4lrreHcr,rnnofi nnacrra.recrofi 4eQopnraqrara.
1 . 3 . MeroarJ MexaHurl:ecKr{x nos4eft crnnfi pa:nraunrrx cpeg"

2 . M erogrr S z:lrauecxoro Ar.r crrepr up oBaHLrs..

2. Mero4u S r.lsu.re cxof o Ar{cn epr rrp oBalvrfl ,.
2. 1 . llonyreur4e HaHoMrarepr{aJroB pacrrbrJreHr,reM p acrrJraBoB.

2.2,, l|l4er ou,r uclapeH[r{-KoHAeH carlr4zr.

2.3,, Barcyyrzr-cy6nuuarproHHiur rexHoJrofrr.f, .

2.4,, Mer ol rJrrpoBp4rrleuuft ntnepAoMcocro.f, Hr,rr4.

3. Mero4rr xr.rM r4qecKoro [onfreHr.rs HaHoMarepr,raJroB.

3. 1 . IlonyveHr4e HaHoM:arepr{aJroB xr.rMvqecrrrM rrpeBpanleur{eM.

3.2, Snexrpoxt4Mlrqecr(He MeroAbr.

3.3. Merorbr, coqerarc)ulre xr,rMr.rqecKr4e n lpusuuecKkre rrpeBparTlenug.
4 " EiuonoruqecKr,reMeroAblroryrreHr4rMareplranoB.

PasAefl 4.Mero4rr Ar,rttrnocrrdnr,r r.r croft crBa HaHot\,rareplraJroB 
"

I . Oupe4eleurre Av crrepcHocrr4 Marepr4 aJroB.

2. IVlero4u onpeAeneHra.f, g[eMeHTHoro cocraBa
3. I\4ero4rr anurusa $asonoro cocraBa

4. Itdero4rurccneAoBanrr.HrroBepxuocrlrMarepr.raJroB

I4cryccrneuHoenano$oprr,roo6pasoBaHr4e: flyrrKoBbre r4 3oHAoBbre MreroAbr Jr

I . Moner<ynxpHo-ryqeBar grrr.rraKcr4r.

2. MeroAu :lonronoft TexHoJrorurr{.

3 . f lyurcon axHaHoJrr{Tor pa$ux.
ParAe;r S.IlpuueueHlrrr HaHocrpyKTyp B rrpou3BoAcrBe lr HayKe
1. llprarraeuex{?rr HaHoo6rerron B [poMbrrlJreHHbx rexHoJrorr4f,x.
2. flprErueuenzs uaHclo6beKToB B MeAr,rrlkrHe.

3. I{purraene}rr4f, HaHoo6rerron n po6ororexHr4Ke.

4. Il[pznreueHr{fl Harroo6rerron B crpor{TeJrbHbx rexHororu.flx.
5 . MarenraurrecKoeMoAeJrlrpoBaHr.rer4 HaHorexHoJrorr4r,r.

5. OEPASOBATIIJIbHbIE TEXHOJIOTI4}I
. JreKrlr.roHHo-ceMr,rHapcKa.s clrcreua oOy.renur (rpa4r.rqvonrHbre JreKrlkroH

crue sanxrr,lr);



. case-study (nonyueHr{e Ha [paKTuqecKr.rx 3aHsr[rx yue6Hsrx reficon c
uu u uy6oroft upopa6orroft upo6neuri paapa6orrv v peurtrsaquur rpedyeuoft u
4errr,r);

o nracToP-Knacgbl (AeuoucrparJnfl. Ha npaKT[rrecKr{x 3aHrT]afx np}r
uo.uotttft, MeroAoB I{MuraIIuoHHoro MoAeJILrpoBaHr,rfl Ha KonKperHrr< sa4a.rax (xe

. IIPUMEHEHIIE MYJIbTIi.}f.ETNA TEXHOJIOruIft (NPONE4EHT4E JIEKIII{OEIHbX }I
ruit c npI4MeHeHueM KoMllbrorepubrx npe3eHTarluft r.l 4eluoHcrparlfio]rrrbrx
rrpoeKropa ulH 9BM);

. TexHoJrorlrs. pa3BldTrds Kpr{Tr,rrrecKoro MbrrlureHr{r (upunnrue
.recxofi orIeHKr4 parpadoranHbx rdMr{ r4Mr,rrarlr4oHnux lro4eleft) ;

. un(bopruarlr{oHHo-KoMMyHr,rKarIr{oHFrEre rexHoJrorr4r4 (npzrraenenue
TexHoJIorI{ir !.nx MoHI4.Top}IHra ter<yuleft ycrreBaeMoor cryAeHToB lzr Kornponr 3Ha

6. OIIEHOTTHbIE CPEACTB A I.JIfl TEKyITIETO KOHTPOJIH y
rlp o MEr(yT' orlHorr,q,rrn c TAIII,IU fro rIT OIAM 0 CB O EHI4fl
TIbI I4 YIIEB]IIO-METOATIIIECKOE OEE CilEqEHI4E CAMO CTO
PABOTbT CTyIEHT0B

a) Iloupocsr pefiruur-rcoHTpoJrrr:
Boupocrr pefi 

T tanr-rconrpoJrq Jrlbl :

1. B qevr Err nu4ure fJIaBHyro lprurr.rHy BbrAeJreHr{fl HarrorexHonorufi
nefi uayru r,r rexHororuft:

a) ucuolrsoBarrr{s rpaftue MaJrbrx pa3MepoB;

6) noop4r.ruaJrbHoe r{3MeneHr.re csoftcrn Marepr{anoB, rrro o6ycnannr,rnaer
nunefinrrx ur yr-l-utnurbnrx s$(f ercton;

n) ntrronaraHaa n CMI4
Hagonure r.r3B ecrHbre B ana (f opnrbr HaHo crpyKTyprlpogaHHEx Mareplr
llpHnegr,rre flpr,rMep Ar4crrepcHbrx cpeA, B Koropbx AltcrepcHat

TBepAOM COCTO.SHr4r.r, a CpeAa - B xr,rAKoM:

4 . flafrre orpeAeJreHrae puBMepHor'ry s(f (f enry" flpr.rne4zre rrpr.rMepbr

5. B qeM 3aKJrroqaercf, nplrHrlr,rn Qopnruponanr,r.fl HaHoMareplraJl
(cBepxy-BHus)" KaK[Mr4 MeroAaMrd MoxHo 9To ocyuecrsnrr?

6. Hagonure MeroAbrolpeAene'r4rpa3MepoBHaHoMareprdzrJrroB

1. l[afire orpeAeJreHr{e repMr4Hy (HaHoqacrr,rqa):

2. C)treczre uaHorpy6ru no pa3MepHocrr,r K HyxHbrM rpyrtraM:
- oAHOMepHbre;

-AByMepHbre;

-rpexMepHbre;

-MHOfoMepHbre:;

lr Al4clepcHocTrr K HyxH]hrM rpyfirraM:
-HyJrLMepHbre;

-oAHOMepHhre;

-AByr,repHBre;

-rpexMepHbre.

2.

3.

a 3a4a-

TarldoHHofi MO-

Hpr4eMoB, Tex-

);

KI4X 3AHfl-

NOMOIIIbIO

HAI}bIKOB KDPITLI-

rloprrraqr4ouurx

ir');

IOClftI,
JIVI.

HOfr

He-

Apy[rx Orpac-

oc'rb

rr4xoArirTcfl B

no \4exaHr,r3My



3" flpzne4rare npuMep Ar,rcrepcHbrx cpeA, B Koropbrx Ar{cnepcHa-f,
xr,rAKoM cocTo_rrHr{r{, a cpe4a - B ra3OBOM:

4. /fairre onpolerreHr{e pa3MepHorr,ry eS Qercry. flprane4prre rrprrMe}pbr

5. ts qeM 3aKJrroqaercr rrprrHulm ([oprrauponaHns. :nalo
(cBepxy-BHr43)). Karnnan METO,IIAMI{

6. McnoffsonaHr{e HaHoMareprdaJroB B ApeBHr.rx qr{B}rJrr,rgauflflx:

7. lHanorexnoJrorrrr4npo6ororexHr,rKe:

HasonIa:re MeroAbr orrpeAeJreHr.rf, AucrrepcHocrr,r Marepr4arroB

Onaurocrr uanoo6rexroB Ars xunoft rpr4poAbl
Bonpocrr n,efirnur-r<0urpo.rrs J\lb}

1 " Hanompynrypbr 14 rraHorexHoJrorulr: nanorpy6r[, oAHOaroMHbre
KI4, reTepocTpyKTypbr td cBepxpelreTKr4.

2. or.rguro-xrzMuqecKrre MeroAbr florrreHus nanoo6rerros.
ny.renofi grl t{TaKcI4I4.

3. Ocrronnrre KBaHroBopa3MepHbre s(f(ferru
4. Ougz'recKae ocHoBbI gJIeKTpoHHofi rrar.rrpocKorrlrr{. Tr,rnrr coBpeMeHrr

Nrlil(pocKorroB.

5. Mero4rr HanocrpyKTypHoro lrccneAoBaHr.rf, KJracrepor. @zs
crreKTpocKorrtrr{.

6. Aunaparypa ArrrrpoBeAeHlrr 4ra(ppaxqr4oHHbx zccne4onaunft

7. .flpznreuenue rr nepc[eKTrlBbr pa3Bprrnrs. HanorexHoJrofrrra" Oneuenrrr
HOT'EXHOJIOT'III{"

8. rlpuueueurreHaHoMareprraJroBBorAeJrbHbD(orpacJrJ{x,,p,ourrru

Maleppriuron n (pyurcqr{oHnJrbHoe Ha3naqeHr,re:

6) llenru pe$eparon:
l. Pu.rzp4 OefiHuan r.rHarroMr.rp;

2. Ho6erescxas.ilpevrvflno Susure za20l0 A. K. fefinra ra K. C.
3. flpenHr.re qr,rBr,rJrlr3arlur{ r{ HauorexHoJrofu[;
4. Paspa6orna Podepra Oynla (RobertFull) rns Bepr<nu;

8.

9.

8.

9.

5. oau'racru.recKrae nplrMeHeHvs : HaHoKpyxKa, HaHoJrr{Sr, nanonuJronu ;

6. AHK- u PHK-uauorexHoJrorrrr{;

7 . llporrarrrurennuft cr4gTe3 MoneKyJr neKapcrB r.r $aprr,raxoJroruqecxrrx
peAerreHHoft (popnau (6uc-nenrn4n);
llpunaenerure HaHorexuonoruft B KoMnbrorepuofi TexH[rKe : uenTparrbHbre
flpr,ruenenue HaHorexFronorprfi B KoMrrbrorepnofi TexHrzme: x€orxra
eSQenra);

10. fi.r6xue ronKr.re) gKpaHbr (ru6xze KoHTaKTbr Ha HaHoyfJrepole);
11. fIpuueHeHLIe HaHorexl{onorufi B TexHr{Ke AnrrlepeAaqr{orpoMnbrx o6rdruon
1 2. KnarmoBbre KoMrrrrorepbr, HarlorexHoJloruu I4 HaHo[Jra3MoHraKa;

1 3. HasorexHoJron{I{ n po6ororexHr,rKa;

14. Hanopo6omr pcuru{Karopbr r4 Hx co3AarrIae;

I 5. Aroruno-crrJroBar MvKpocKolus;
1 6. Marnurso-clrJroBtur Mr.rKpocKorrur;

MOXHO

rr0 [uexhuusuy
ocSiuedrnuru?
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snpKTpOHHbrx
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erpor{orrara n na-

ocrr.rf lfplanaepr,r

qecoqpbr;

Alaciru ( MR-

oII-

n([,oPlaaqllra;



1 7. Cxanupyroq,ur eneKTpoHHzur Mr.rKpocK ontrfli
1 8. MrarcpocKofrr{r 6nuxnero rroJrfl ;

I 9. flpocneqr,rBnroula{ gJreKTpoHHiur Mr{KpocKonr{r ;

20. MarroyrJroBoe paccetrHr{e u AnnaNrnvrecKoe paccerHr{e cBera;
21. Anarus rpaeKTopltft nauoqacr[rl, Ar.rHaMr{qeoKoe cBeropacc()flHfie,ceALrM

Jrrd3, ynbTptBByKoBbre MeToAbr;

22. Peu'rreHo4u(pparqrrouubre MeroAbr;

23. 3nerrpoHHar o[eKTpocKorrr{f, ;

24. Kotrc6areJrbn€u{ Mr.rKpocKorrurr;

25. Oxe-cueKrpocKorr4fl ;

26. HeftrpoHnar 4u(fpaKroMerpr.rr;
27 . Matruuurax neft rponorpa(f ur;
28. BogaeftorBlre nauoo6rexroB Ha xs,rBbre opraHr43Mbr;

29. ToKcra.rHocrb rraHoMarepr4anoB;

30. MorrraroprrHr nos4eficrnu.rr HauoMarep[anoB Ha xr{Byro }r
31. Pesynmarrr naVqHoro [poeKTa 7 pauouuoft enpoueftcrofi nporparvfivru 200

uo6esouacHocrr4.

n) Boupocf,,r K 3arrery rro Alrcqu[JrrrHe:
I . Knaccr.rlpzr a\urfl. AtrcnepcHbrx crlcreM rro arpefarHoMy cocrorHr4ro;
2. Klaccr.rSnra\ws. 4r4cnepcHbrx cr{creM rro prnMepaNr;

3 . Mero4nr MexaFrr.IqecKoro Arrcleprr{poBaHr.rf, ;

4. Mero4rr Susu.recxoro Ar.rcleprupoBaHrr{;
5. Mero4rr xLrMuuecKoro Ar4cflepil4poBalvrr;
5. llprauqun $opvrrponaHrlrr Marepr.raJroB (cHr{3y-BBepx> ;

7 . Crpyrrypa HaHopa3MepHbrx Marepr.raJroB;

8. Pasnrepnuft sQnperr;

9. Zccrregonanrie DneMeHTHoro cocraBa HaHoMarepuilroB ;

1 0. I4ccrregoB aHlre (pas onoro co craBa HaHoMareprlaJroB ;
I 1. Mero4rr u3) reHI4{ noBepxuocrr4;

1 2. flpunaeneHr.rr HaHoMarepr4aJroB B rrpoMbrrrrJrerrHbrx rexHororu-f,x;
I 3. llpunaenenr{s HauoMarepr,rirJroB B MeAr4 rlr4He;

1 4. Ilpr.rrraeueHr,rr HaHoMareplr aJroB B HayKe ;

I 5 . llpurvreueHrrs HaHoMarepr4ruron n po6ororexHr.rKe ;
1 6. rlprarraeneH[.s HanoMarep]raJroB B crpor,rreJrbHbD( TexHoJrorrrrx;
I 7. MarerrlailrqecKo e MoAeJrr4poBaHr.re B HanorexHo Jrorr,rfl x.
r) Bonpocbr AJrfl KoHTporq caMocroqrelruoft pa6oru:
I. KnacculprErarlzjrr HaHoo6rer<ron;

2. Onrllqecr[e xapaKTepvcrarKu HaHocpeA;

3. (DyHrcqnonaJrbFrbre rr KoHcrpyKrlr{oHHbre HaHoMarepuarrbr;

4. Mexaur.rgubr poora rrJreHoK vrg napai
5 . Ocodesnocrr.r MeroAoB KoHcoJrrr AarJLru HaHoMarepr{arroB ;

6, JIas epnanr anomo4v $ Lrlrrarrufl . n oB epxH o crr4 ;

7. Mero4rr son4onoft TexHoJrorutr rnfl. co3AaHrlfl HaHoMarepu€uroB;
8. Mero4rr rr3frerrr{s csoftcrs HaHoMarepr{anoB;

'9. Jlasepnar altsps rBepAbrx Marepr,raJroB.

He)rs,rByro npu
2
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7 . YTI]EEHO.METOAIIqECKOE PI TIHOOPMAUI4OHHOE OEECIIE
rII4trJlrrHbr
a) o,cnonuafl Jtrrrreparypa:
1. Aparelrn C.M. Bne4eur,re n (felurouanoQorouurcy: (f

3eplHble MeToAbl ylpaBflseMofo rroJryr{eEus. pr Ar4arHocT}rK[r HaHocT]pyKTypr,rpoBaH

y're6noe uoco6ue no HanpaBrreHr4rM rro.4roroBKz 6arananpnna 200400 (200200
200500 "Jlruepuar rexHrKa Ir Jra3epHbre rexlroJroruu",200700 (20()600) "oorou
MarI4Ka" E cnellplaJlbHocrtM 200200 "OnrorexHr4Ka" tr 200201 "Jla:]epnan rex
HoJrorura" / c" M. Apa.4enrn [u ap.] ; nol o6ut. peA. c. M" AparcenflHa.---Mocxsa
7431 c. : un.,ra6t. * 1 gnerrpoH. orrr. gucx (cD-RoM) (211 M6) .-- Bu6nuorp. n
Aparelru, A. O. Kyvepnr, B. f. llpororreB, B. f. pay, A. f. CepneeB - rpero
ISIIN 97 8-5 -987 04-812-2. EraSnr,rorerca BnfY

2. crapocrran B.B. Marepzamr ri MeroAhr HaHorexHonorufi[oneKTpoHH
noe noco6ze / ts. B. Crapocrr,rn .-4-e usg. (en.).-SnerrpoH. TeKcronue 4arr. (1

: B.t4HoM. Jla6oparopvs gnanuir, 2015. - (Hauore.ruonoruz).-czcreu. rpe6o
XI ; sxpaH 10". - ISBIJ 978-5-9963-2601-3.
httlr ://www. studentlibrary.ru/book/IsBN978 5 9 9 63260 13 .html

3. HesorzH IJ,K. KnanroBat Szsur<a r.r HaHorexuoJrorrrr{ [SuexrpouHrfr
B"I{:.- 3nexrpon.reKcroBbre AaHHbre.- M.: Texnoc(fepa, 2013.- l2g c.-
htttrr ://www. iprbooksh <tp,ru/ | 697 5.- 3E C <IPRbooks D, rro naporrK)

6) gonomrrrreJrbHafl Jrr.rreparypa :

l. Apaxenru C"M" MrzxpocrpyKrypbr, HaHocrpyKrypbr r,r rr{ApoAr4H
BOCTIII, t4HAyII[pOBaHIl]hIe JrBepHbrM u3JryqeHr,reM Ha rroBepxHocrr,r'rBep.qbD( TeJr :

M. Apanernu ln Ap.] ; Bralrauupcxuft rocyAapcrBeHHbrfi yHvneprcnret (Brfy)
Bna4rauupcrcuft rocy4apcrBeHHbrfi yHranepcurer (Bnfy), 2010 .- r44 o" : r4.rr.,

eneKrpoHHas. Bepckrfl .-- Bu6nuorp.: c" I33-I44.- Cno6o4nuft 4ocryn B oJreKrpo
3arrax 6ra6nnorexr.r AdobeAcrobatReader ISETN g7g-5-
<UIRL:http://e.lib.vlsu.ntr/bitstream/1234567891306711100698.pdF. Iira6rr.rorer<a

2. Fapu6uu A, A. Eaprr6mr, A. A. Ougr,rr<l-xraMr4s HaHoqacrr4q'
crpyKryp [SnerrpoHur'rfi pecypc] : vue6.noco6ue / A. A. Bapu6un, B. A, Baxruu
H. II. Torvnrnrasa. -- Kpacuoxpcr : C@Y, 2011. - 236 c.
http:I|znanium.com/catalog.php?bookinfo:441543

3. fopoxon B. A. Marepuaru lr lrx rexHoJrorlrr4. B 2 \" tI. 1.: yqe6sux
H.E. Beffron, A.f. cxuprna4se; flo,q pea. B.A. fopoxona. - M.: Hrt4II.l4HopA-
uue,2014. - 589 c.: zrr.; 60x90 1116. - (Bo: Bar<zuranpraar). (u) ISBN g7g-5-l
http:llznanium.com/catalog.php?bookinfo:446097

4. llopoxon B, A. Marepraanrr lr r4x rexHoJrorrrn. B 2,r. H. 2.: y.re6Hrr
Ap; fIoI pea. B.A. fopoxona. - M.: HZII I4HOPA-M; Mu.: Hoe. guaur.re,2014. -
ul6. - (Brrcruee o6pasorauze: Eaxananpnar). (nepeurer) ISBN 97g-5-1
hltp : I I znanir-lm. c om/cat,alo g. php ? b o okinfo :4 4 609 B

n) nporpaMMHoe o6ecne.renue u I4nrepHer-pecypcbr

1. HanorexHorofuqecKrft nopral: b{pfillllu..ngaqlgl6inet,nt
2. Hanore>rHoJrorr{qecKoe coo6rqecrno HaHorvretp: http:
3. Cafir rounanzu <HT-M[T>: http://www.ntmdt.ru
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4. Pocczficroe o6rqecrno cKarrltpyrculefi gosAonoft unxpocKorrur,r Ir
http ://www.nanoworld. org

Pecypcrr AJrr ArrcraurlrroHHoro ocBoeHrr{ Kypca, pa3MerrleHHbre Ha cafirax
1. http://www.kodges.nr/nauka/popnauka/188653-nanostruktury-i

svojstva=i,html;

2. trttp : //www.kodges.n r/n atka/ obrazov anie l l37 226 -nanotexnLolo giya-
wedenie-v.html:

3. http://wv.vw.studmed"ru/bulgakov-av-bulgakova-nm-burakov-i

nanorazrnernyh-materialov-pri-vozdeystvii-mo schnyhL-potokov- ene
veschestVo b33b80d27f8.html:

8" MATEPI4AJIbHO.TEXHT,TqECKOE OEECTIEqEHTIE ilI,dt(:

Jlexquonnble ayAI{TopI,Ia, ocHar{dnnsre Aocnofi (Anx naera ra:nra wrapxepa),
eKLIr{oHHbD( cr{creM, npoeKTopou u uoyr6yrorra.

Ay4uropuv AnA rrpoBeAeHlr t 3ar'rrtuit, ogsarrl€Hurre coBpeMeHHbrMLr
nblorepaMll, o6te4IaueHHbM]I B JIoKaJIbHyro BbrqricnnreJrbnyro cerb r4 yKoMnr

xol{I4Mb[,r cI,IcreMHbrM I4 rIpI,IKJraAHbM rrporpaMMHbru o6ecne.reuveM, ay:4tytopurkr
rleHrpa.

u0norufi:
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Pa6oqas [porpaMMa ATIcIII{rIII,IHrI cocraBJreHa B coorBercrBrrr.r c rpe6onaHus:vlr4ofoc
rlo HarrpaBJreHr,rrc

OHHbrX CIdCTEM

Pa6o.ryro nporpaMMy cocraBr.rJra aoueHr xa0. (DtlfIM Xrvrenrnuuxaq E.B.
(ono, uo4nucr)

Peqenseur
(rpeAcraBr{renb

llporpanrnra paccMorpeHa r.r o4o6pena Ha 3aceAaHr.rr4 ra(fe4pu @z

3ane4yrorquft xa(f e4pofi

(OI4O, noAnracr)

Apareun C.M.

Pa6o.ras rporpaMMa paccMorpeHa rz o4o6peua Ha 3aceAaHun yve6Ho-uero4z.recxofi KOMI4CCLII{ HA-

BO

ilpaBneHLrfl u2.

TEM

o6ec BAHI4E I{H OHII

Aparemn C.M"llpe4ce4areJrb KoMr4 ccran

JII,ICT IIEPEYTBEPXAEHIIfl
pAB OqEiI IIP OrpAMMbr Ar4cuIIIrJII4Hbr

Pa6oqas [porpaMMa o4o6peHa na y.re6Hufi ro4

flpororor 3ace 4arrvrfl. xaSe4prr Nt

3ane4yroqufi ra(fe4pofi

Pa6o.rar rporpaMMa o4o6pena na

flporoxon sace Aanprs. ra(f e4pu J\b

y.re6nufi ro4

foAa

3ane4yroqufi ra(fe4pofi

Pa6o,tas rporpaMMa o4o6peHa Ha

flporoxon 3ace4alLrfl, ra(f e4prr J\b

yue6urrft ro4

3ane4yrorqufi xa$e4pofi
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