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1. tIEJIb O CB OEHVIfl IUUil,IIIJII,IHbI
(enrro oQBoeHI,ItI AI4cIInrlnIrHnt <Ocuosbr lraHorexHonoruft>ssJrrerc.f,.f,Brl{rorc.s o3}rar(oMJre-

Hvrfl c uoaefiuzMl4 Iocrl{r(eHvflMu Iz HalpaBneHrrrMr{ pe3Brr1rvfl. B coBpeMeHuoft rue>rc4ncur4nnrrHap-
Hoft o6nacrl{ rIpaKTI4qecKI4x HayqHbIX sHaHufi - HaHorexHoJlorr4rrx. Cryleurlr rocJre npocflyrxr4Ba-
HI4fl Kypca AOJI)I(HbI cno6o4no oplzeHTl4poBarbctl B ocI{oBHbIX HanpaBnelvrflx pa3Br4Tr4l I{AFrorexno-
Irorufi'; rloHlrMarb cyrr, eS{eI(ToB, onpeAentrcrrllzx oco6ue $usuxo-xrzMr4r{ecr?re ceoficrea HaFror\,ra-

TepI'IanoB; 3HaTb OCHOBHbIe TeXHOnOTI,IqecKue npoqeccbr, r4cnonb3ygM6le npa [oJryareHl,It4 HaHOMaTe-
pI4aJIOB; I4MeTb IIpeACTaBneHI,Ifl O BO3MOII(HOCT'X COBpeMeUUOft npU6OpUO-Merporrofr4.{ecKoft 6a3r,l
An{ I4CCneAoBaHIdf, Marep[anoB c HaHoMerpoBbrM npocrpaHcTBeHHbIM pa3perueHr{eM

3aAaqu Ar{cqurrJrrrHbr:

' E3yrreHl{e oc}IoBHbIX BI,IAOB tz csoftcrn uauoo6terroB, HaHoMareprraJroB, npu6opon ra

ycrpoftcrn Ha ux ocHoBe, TI,IrIoBbIe rexHoJrorr{r{ecKrze npoqeccbr ux [onyqeHr4.fl, grreMeHTHyro 6azy, a

TaPKe rllrloBoe o6opy.UonaHl{e, BKJIIoqarr rexHrrKy trccneAoBagr.r.fi HaHoo6texroe;
t (by"aanaeHTaJlbHble ocHoBbI npoqeccoB cHHTe3a, aHanrlr,arz Syuxquonr4poBar{r4s Marepr4-

anoB r.r KoMrIoHeHToB HaHo- I,r Ml4Kpocr4creuuofi TexHtzKrz.

o flpuueHeHr4e HaHoMarepr4aJroB,

2. MECTO AIICUI4[Jrr4HbI B CTpyKTypE orlolr Bo
Aucqnnluna "OoHoBEI HaHorexHonorr4fi" orHocr4Tcr K rl4currlnanaM tro nrt6opy eapuarunHoft

rracrv OIIOI. qaraerc.f, n 4 ceuecrpe u 6ar,wpyercfl. Ha paHee nonyr{eHHbrx 3Har{tux cryAer{roB,
npuo6peteHHblx B I()pcax o6rqeft (fasuxrz. Ou HaupaureH Ha o3HaKoMJreHr4e pa3Mepurrx scfser<roB rT

cnofrcrn Hauoo6r'exroB, MeroAoB I4x non1"{eHl{tr, npuo6persHr,rro HaBbrKoB pa6oru c )/craHoBr(aMrl
no nonf{eHuro rr AuarHocrI4KI,I HaHo\,{areprzaJroB, ua o6qee pacrunpeHr4e KoMrrereuqr{r4 cryAeHToB B

o6lacru HaHorexuo toruft.
3naHLtx, nonf{eHHbre B paMKax u3yr{eHr.rs AaHHoft Ar{cqulrr.rHbr,

HAJJUCAHUfl. nrrnycrnofi xnaluszxaqaouuofi pa6orrr u ALrcrJrurnurr
HaHorexHoloruft.

3. KOMIIETEHqI4I,I OEYIIAIO IIIEf O Cfl , O OPMUPYEMI,IE B PE3YJII,TATE
o c B oErII,'.fl AmcrI,r[rJrrrHbr (MoAyJrfl )
B pe:ynrraTe ocBoeHvfl. 

^lraIJLrrrJII4HbI 
o6yvarcquficx 4onreH oBJraAerb cngAyrorur4Mrz KoM-

neTeHrILI.[MrZ:

cnoco6nocrblo I4cnoJlb3oBarb 6agonrte snaHus. ecrecTBeHHbrx r{ayrc, MareMarlzxra rz uuc}op-
MarI{KI4' ocHoBH[,Ie Qaxrrr, KoHllerrquu, upllHrlr,rnbt reopufi, cBr3aHHbrx c rlpnKnarHof, iraarevarurofr
ra rzu$opuaruxofi (OIIK- 1 );

cnoco6uocrblo KpI4TIrr{ecKI4 rlepeocMbrcrlr4Barb HaKorIJIeFrHttfi onltr, }r3MeHflTb uptz ueo6xo-
Ar4 Mo cru BvtA 14 xapaKrep csoeft npoQ eccnonalruo ft Aesrenbrn ocru (llK_3 ).

B pesyntrare ocBoeHLIt AI{cIII4rrnrzHrr o6yrarorqufic.s AonnteH AeMoHcrpr4poBarb crreAyroulr4e
p*ynbrarbr o6pasonanux :

3 n aru : rp zsuxo -rra areMarr4rrecK ufi annap at .

Y:r'rerr: allaJll43lrpoBarb, paccgrzrblBarb, rrpoeKTr4poBarb rz KoHcrpyrrpoBar B coorBercrBr4lr c
TexHur{ecKl.IM 3aI\aHueM TI'I|IOBbIX ol4crelr,{, npa6opon, Aeralefi x y3noB Ha cxeMorexHasecr(oM 14

SJIeMeHTHOM ypollH-sx; pa3nu.9.arb pa3MepHbre s$Sexrtr (1,2,3D) e oco6trx npo.flBneHrzrx cfz:axo-
xllMt4qecKux ceoficre HaFIoMarepI'IanoB; rIpoBeAI,ITb Iz3MepeHfirr u nccJreAoBa1uflpasnurrHbrx o6:sex-
ToB rlo saAauuofi MeroAr{Ke; BbrflBJrrrb ecrecrBeHHoHayrrHyro CyruHocrr upo6lelr.

MOfyT ObrTb rlpaMeHeHbl AJrt
npeAnonafaloulrx H3yLreHr4e



B.naAerr: cnoco6uocrblo K npoBe.qeHrzro I,r3MepeHuft u uccle.4oBaHr{t pasrurrHbrx o6bet<ros
no 3aAaHHoft ueto4trce; cnoco6uocrbro K aHanrvr3y, pacvOry, [poeKTapoBaHr4ro r4 KoncrpyrdpoBaHt{ro
B coorBercrBl'Iu c rexHI,IqecKnM 3a\anvreM TI4IToBrIX cLIcreM, npu6opon, .{eraleft u y3noB Ha cxeMo-
TexHIrqecKoM r4 SJTOMeHTHOM ypoBHfi.

4. CTpyKTypA tI coAEplKAHr4E Ar4CrII4nJrI4HbI
OSrqat rpyAoeMKocrb AI4cuLIUII{Hbr cocraBJr.ser: 2 sa.rerHrre eAr4Hr4ubt, 72 '&ca.

c oAE p )nAHI,rE Atr C III4rr Jrr4H br
JIEKTII4I,I

PasAer 1. Knaccn$vKarJLrfl, uanoo6rexroB LI ux xapaKTepHble oco6euuocra: Kpr4srarJrr4rrecr(ar, feo-
MeTpuqecKas, 3JreKTpoHHar cTpyKTypbr.

1 . Knaccu$ uKarJufl. HaHoo6reKroe.

1. L Knaccu(punaurzx ro afperarHoMy cocro.sHrzro.

1 .2. Knaccu(f rzr<aqza no p€BMepaM.

1.3. KlaccrzQuxaqzx rro MepHocrr4.

2. XaparcrepHbre oco6eusocru nauoo6beKroB.
2. L Kpucrarurr,rqecKar crpyKrypa.
2.2.3 rcrcpoHHarr crpyKrypa.

2. Pa-:uepubre 3aBacrzMocra QusraKo-xr{Mur{ecxux cnoficrB MarepvanoB B KJraccsqecKoM 14

KBaHToBoM npz6nzNe Husx.
2. Pasrvrepnuft eSrlorcr.

2. L I4sweneuue dt a-: on oro p aBH oB ecLrfl. B HaHo crzcreMax.
2 .2 .P anlepHas. 3 aB."glrM o crb reM rr ep aryp br r'n aB n e Hr4 r M arep r.! an o B .

2.3. llouepxHocrHaq oueprlrfi .

2.4. [tmua ceo6oAuoro npo6era 3neKrpoHoB.
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PasAer 2, Llctopux pa3Br,rrus HaHoHayKr4 14 HaHorexHoJrofuu.
1 , Vlc ropux pa3Burrrfl HaHoHayKH r{ HaHorexHoJrorrar4.

1 . l . [penHra e qr4Br4 Jrr{3 a \uv v HaH orexH o Jrorrrr,r.

L2. Puuap1 (Deftsuau r{ HaHoMHp.

1.3' ConperraeHHoe cocro.lHl4e HaHoHayKr.r r4 rrpr4cy)r(Aenr,re Ho6eJreBcKr.rx npeuuft no Su:uxe.
P a:g e.n 3. Texuolorur4 nonyqelrr4f, HaH oMarepr,r anoB.

1 . @oprr,rupoBaHr4e MareprranoB no MexaHr43My ( cHr,r3y-BBepx).
1, Mexasra:rr,r QoplarapoBaHr{s (cHr{3y-BBepx)).

1.1. KnuervqecKoe ypaBHeHr4rr o6pa:onaHus uoeofi Sa:rr.
7 .2,Bun:';r 3 apo.qbrrueo6pasonauur.

1.3. Pocr 3apolbrrxeft uonoft Qasrr.
2. @oplrr,rpoBaHrre Marepr{aJroB rro MexaHrz3My <cnepxyTeurz3)).
2,1. Oco6eHHocrn r43MeJrbrreHr{.rr MarepuanoB.

2.2. I4wr eucuBHas. nracrr,rqecxaa 4e $ opM arlrr.f, .

Paelen 4. MeroAu MexaHr4qecKofo.(ucneprr4poBaHr,rfl flonyrrpHr4.s ]raFroMarepr,ranoB,

I . Mero4u MexaHr.{rreeKoro lacueprr.rpoBaHr4.s.
1 . 1 . llony'reHr.re r{aH oM areprr anoB MexaHr4 secKrzM r.r3MeJrbqeH LreM.

I . 2. Meroabr 14 HreHcr,rnuo fi ulaerz.recKofi 4e S oprraaqura.

1 . 3, Meroabr MexaHurrecKlrx uos4eft crnnft paslu.rHux cpeA.
2. Merolu (f uszuecxoro,4r{cleprlrpoBaHr4r.

2. MeroArr (pusu.recxoro Ar{cneprlrpoBaHr{.rr.
2. 1 . llonyveHr4e rraHoMarepr4aJroB paarrbrneHr.reM p aclnaBoB.
2.2. Merc lbr r.rcn apeHr4r-KoHAeH car1an.

2.3 . Barcyyv-cy6rurnaaqr4oHHas rexHoJrora.s.
2 . 4 . Me't o abrrrp e Bp arqen uft nrn epAo M c o cro.f, Hr.ru.

3. Merolrr xrrMr4secKoro flonyqeHr4.fl HaHoMarepr{anoB.

3 . I . IlotyveHr.re Har{oMarepr{€rnoB xuMr4qecKr4M npeBpaqeHr4eM.

3.2. SnerrpoxraMrr{ecKr4e MeroAbr.

3 . 3 . Meroabr, colreraroulae x[Mrzr{e cr(r4e u fr usuvecKr.re npeBpar'Ieur4.f, .

4. BuolorusecKr.reMeroAbrnoryqeHr4sMarepr4anoB.

PasAer 4.Mero4rr AlrarHocrr,rK[ z csoftcrBa HaHoMarepr.ra1oB.

I . OupeaeneHr{e Ar4 crrep cHo crlr Marepr4aJroB.

2. MeroArr o[peIleJreHr,rr gJreMe[rrHofo cocraBa
3. Mero4rr aHaJrLr3a fta:onoro cocraBa

4. MeroAurzccneAoEaHr.rsrroBepxHocrr4MareplranoB

I'Icxyccreeuuoeuauo$opvoo6pasoBaHr4e: rryqKoBbre r4 3oH.4oBbre MeroAbr ru:rorpa$uu.
L Mon exynspHo - Jrfre B afl. srrvrr a:r:cus..

2. MeroArr souAonoft TexHoJrorr{r4.

3 . flyuxonarHaHonr4rofp a$ux.
Pa:Ae.rr 5.flpzrraeueHrr.rr HauocrpyKryp B rrpor,r3BoAcrBe r.r HayKe
1 . llprarueneHrztr r{agoo6rexroe B npoMbrrrrJreHHbrx rexHoJrorr4.sx.
2. flpnrvreuenug sanoo6beKToB B MeAr4rrr4He.

3. llpurrneHeHus Har{oo6reKros n po6ororexH}rKe.
4. llpzrr.reueHr,rff HaHoo6reKroe B crpor{TerrbHbrx rexHoJrorrzfrx.
5. Marevau4qecKoeMolenupoBaHr4er{HaHorexHoJrorr4kr.



5. OEPA3OBATEJIbHbIE TEXHOJIO|I{I4

' neKIII'IoHHo-ceMI4HapcKaJI cI,IcreM4 o6yqsHus (TpaAr4rIHoHHr,re neKrlr4oHH6re r.{ rparflr4qe-
cxue sanxrzx);

. case-study (nonyueHlze Ha rIpaKTI,IqecKr.{x 3aHflTrrxx yue6urrx KeftcoB c noeraHoBxoli :ara-
uu u uy6oxoft upopa6otr<oft upo6reltrt parpa6orru u peanlz3arlzu rpe6yenr ofi vlmrauLaosuoii nro-

4enra);

o M&croP-KJIaccbI (,Ueuoucrpa\Lrs, Ha npaKTur{ecKr{x 3aH.f,Tr4trx nplrMeHeuu.r npu€MoB, Tex-
uoloruft, MeroAoB tr4MrITaIIlIoHI{ofo MoAerI4poBaHr,rs Ha KoHKperHbIX 3a,{aqax (xeficax);

o rrpr{MeHerrae Mynbruv,eI.va rexgoJrorufi (npone4erlue neKrlr4oFrHbrx r{ ceMr4HapcKux 3aHr-
rufi. c [pI4MeHeHI4eM KoMrlblorepHbrx rlpe3eHTarluft u AeuoHcrparlr4oHHbrx ponaKoB c rloMorrtbro
npoeKropa ulu 3BM);

. TexHoJlotus. p?.3Bvrrlz.s KplzrliqecKoro MbrtrureHrzl (npuuurze cryAeHTaM HaBbrKoB Kpr4TH-
qe cro ft o rle HKrz p asp a6 orauHbrx rjMr4 r4Mr.rrarllro Hnrx u o.qel efr ) ;

t uuSopuaIII{oHHo-I(oMMyHlIKaIIIzoHHbIe rexHoJrorllu (npurr,leueune zHcf opnraur{oHHbrx
TexHoJIorI4fr l.ns MoHLITopLIHTa reryulefi ycneBaeMoarr4 cryAeHToB rz KoHTpoJr{ suaurzft);

6, OIIEHOLIHbIE CPEACTB A ilJIfl TEKYIqEfO KOFITPOJI.fl YCIIEBAEMOCTI4,
IrP o ME )ItyT o qH o fr .ArrB crAIIru4 rI o I,IT o rAM o c B o E HI4fl AI4 crr IIu.lI I4-
H bI I4 YLI E E H O. ME T OAI,III E C K O E O E E C fI E qE H I4 E C A M O C T O.'I T E JIb II O I7I

PAEOTbT CTyAEHTOB
a) Bonp ocrr peilrraur-KoHTpoJrs :

1. B -rela Bu nuArzte rnaBHylo npurrr4Hy Bbr.qenoHlls lraHorexHolornfi or Apy-
rr4x orpacJreft uayxn u rexuoloraft:

a) ucnolr:oBaHrzq xpafiue MaJrbrx pa3MepoB;

6) xoopllznfuIbHoe I,IsMeHeHHe csoftcrs MareprzanoB, qro o6ycrauuBaer pean]r3ye-
Mocrb neluneftHux H yHr.rKanbHbrx :Sr$ercron;
n) nponaraHAa B CMI4
2. Hasosure I'I3BecrHbIe Bana Soprrabr HaHocrpyKTypr4poBar{Hhrx MareprzaJroB:
3. llpuee4ure upl{Mep Al4cnepcHbrx cpeA, B Koropbrx Ar4cnepcHar cf a:a uaxo-

AI,ITCtr B TBep.{oM COCTO.SHI4 I{, A Ape4a - B XLIAKOM :

4. laine orpeAeneHr4e piliMepHorvy e0Qerry. llpranear4re npr{Mepbr
5. B .reNa 3aKrroqaercr npuHrlnu $opuupoBaHr4tr HaHoMarepr4aJroB rro Mexa_

Hr,r3My (cBepxy-BHus>. KaKr.iMr.r MeroAaMrz Molr(Ho gro ocyuecrsurr?
6. Hagonure MeroAbronpeAeJreHr.rrpa3MepoBHaHoMarepuanoB

l. lai'rce onpeAenenr.re repMr{Hy (HaHoqacrrzrla):

2. Oruecure Hanorpy6nu tro pa3MepHocrr4 K Hyx(H6rM rpynnaM:
- oAHOMepHbre;

-AByMepHbre;

-TpexMepHble;

-MHOrOMepHbre;



r.r Ar{c[epcHocTH K Hy]r${brM rpynlaM:
-HyJrbMepHbre;

-o,qHoMepHbre;

-AByMepHbre;

-TpexMepHbre.

3. llpune4ure npl4Mep AldcnepcHbrx cpeA, B r(oroprrx Ar,rcrepcHa.s Qasa Haxo-
\uTcfl. B )KI,TAKOM COCTOSHT.IU, A CpeAA - B f a3OBOM :

4. .{aftre onpeAeneHr.re pa3MepHoruy eft $ercry. llpunear4re rpr.rMepbr
5, B 'reN,I 3aKnloqaerct npIzHIII{n r}opnrupoBaHl4.rr HaHoMarepuaJroB rro Mexa-

HH3My (cBepxy-BHr{3). Kaxuua MeroAaMr{ MoxHo 9To ocyruecrnurr?

6. l{cuorus oB aHr.re HaHoM arepuaJroB B Ap eBHrzx qr.rBr.rfru 3 arlr4 rx :

7. HanorexHoJrorr{r.r a po6ororexHrrxe:

8. Hagoelrre MeroAbr onpeAeJreHr,rs ArzcnepcHo crr4 Ma[epuanoB
9. Onacuoc'rr nauoo6teKToB 4lr xueoft npupoAbr

Boupocl,r peftrunr-nonrpo.rrs J\b3 :

1. Hanoctpyxryphl I{ HaHorexHoJlorua: uauorpy6xu, o.4HoaroMHbre cJrorlr, KBaHToBrrre ror{-
Kr4, reTepocTpyKrypbr r4 cBepxpeurerKr4,

2, @usuxo-xzMt4qecKI4e MeroAbI tronyqeHLrt uauoo6texrog.Ocuonr,r MoJrer(yJrtpHo-
ryueeofi DtrHTaKcr,rn.

3. Ocrosurre KBaHroBepa3MepHbre e$$exru
4. Ougu'{ecxue ocHoBbI gneKTpoHHoft lruxpocKonr4[. Tunnr coBpeMenHrrx sneKrporrlrErx

Mr,rKpocKoIIoB.

5. MeroAut HaHocrpyKTypHoro l4ccJreAoBaHrzs r(Jracrepon. tDusuqecKr4e ocHoBbr Macc --

cIIeKTpocKonr.ru,

5. Anuaparyp a rlrs. [poBeAgHr4a 4u(ppaxquoHHbrx r{pcneAoBaHuft uasouarepr4anoB.
7, llprzrraeueul4e I4 nepcIIeKTI4BbI pa3BLrrufl, HaHoroxHorrorr4r4, 3renaeurrr MerDorrorl.{n ll

HAHOTEXHOJIOIIIII.

B. flpzueueur4e HauoMarepr,rirnoB B orAeJrbHbrx erpacnrx npoMbrruJreFrHocrr.r. flpnrraepn
Marepr,raJron r,r Qyurcqrro HaJrbH o e H a3 Har{eHr,re :

6) Teurr peQeparon:

1. Pn.rapa (Defistran r{ HaHoMr{p;

2. Ho6eneecKarr npeMlr.rrno Susuxe sa20l0 A, K. fefiua ra K. c. Hosoceroea;
3. !penurae qr{Br4Jrr,r3arlur4 r.r HaHorexHoJrofr4r4;

4. Fa:pa6orrca Po6epra Oynna (RobertFull) us Eepxnu;
5. oanracrn.recKr4e rrplzMelleHr,rr: HaHoKpylr(Ka, HaHoJru{r, Hauouvrrorrr4;
6. AHK- r.r PHK-HanorexHorrofuu;

7. flpourrruleunltfi oI,IHTeB MoneKyJr neKapcrB u QapnaanorofruecKr4x flperaparoB qerKo
onpeAeneHnoft Soprrarr (6uc-ueuruArr) ;

8' flpunaeneul4e HaHorexuoloruft B KoMlbrorepuofi TexHI4Ke; rleHTpanbHbre [poqeccopbr;
9' flpuueueuue HaHorexllolorufi B KoMnbrorepuofi rexHr.Ke: x<€crxue EWaKvr(GMR-

eSQexra);

10. fz6xue roHKHe eKpaHbr (ru6xne KoHTaKTbr na HaHoyr4epoAe);
1 l. Ilpzrraeueuuo HaHorexnonorufi B TexHr,rKe An.{neperaquorpoMHbrx o6relaoe ransopnraqnn;



12. KnauroBbre KoMrrbrorepbl, HaHorexHoJrofuu r.r HaHoura3MoHar(a;

1 3. HanorexHoJrorr4r.r ll po6ororexur4ra;
14. Hauopo6orrr penlr{Karopbr r{ ux co3AaHr4e;

1 5. Aronruo - cvroBafl Mr4KpocKorrr4s;

I 6. MaruurHo -cr,rJroBa.f, Mr4KpocKonr4fl ;

1 7. Cr<auupyrouar eneKrp oHHa.fl Mr4Kp o cK otrlrfl;
1 8. MrarcpocKonrl,r 6nuxcuero rroJrs;

1 9. llp o cn eqraB aroua.f, sneKTp oHHaJr Mr4Kp o cK onufl;
20. ManoyrJroBoe pacceflHue h 1v:aaMurrecKoe paccesHr4e cBera;
21 . Ananlrs rpaeKToplrft uaHo.{acrr4rl, .u4HaMr4r{ecKoe cBeropaccesHr,re, ceAr4MeHTaunouurrfr arra-

Jrr.r3, ynbTpa3ByKoBbre MeToIbr ;

22. P eutreHoAuQpaKrlr4our{bre MeroAbr;

2 3 . 3nexrpoHnalr crreKrpocKonrl.s;

24, Kone6areJrbna.fl MrrKpocKorrus;

25. Oxe-cnexTpocKorrus;

26. HeftrpoHuax 4u(fpaKroMerprar;
27 . Marsuruax Heftrpouorpa$na;
28. BosaeficrBr,re nauoo6rexron Ha )r(aBbre opraHrr3Mbr:
29. TorccraqHocrb HaHoMarep uanoB;
30' Monzropl,IHr nosAeftcrum.fl HaHoMarepr4aJroB Ha ]rorByno n He]rs.rByro npupoAy;
31. Pesynrrarbl HayqHoro npoeKra 7 pavrovuoft eapoueftcmofi nporpaMMbt200T-2008 rr no

uano6esonacHocrr4.

n) Boupocbr K 3aqery no ArrcqgrrJrrrHe:
1 . Klaccurf urc quvrfl 

^vrcilepcHbrx 
crrcreM no arpef arHoMy cocrosHr4ro ;

2. Knaccratpnxarlr4.f, AucnepcHbrx cr4creM no pa3MepaM;

3. MeroAu MexaHar{ecKofo ArzcnepfrzpoBaHr4fl ;

4 . Mero4rr $zsz.recrcoro Ar.rcnepr Lrp oBaHufli
5. Merorrr xrzMrzrrecKoro Al4grrepr LrpoBaHzsi
6. llpunqun (poprvruponaHus Marepr,raJroB (cHr43y-BBepx) ;

7 . Crpyrrypa HaHopillMepHbrx MareprranoB;
8. Parrr,repurrft s$$enr;
9 . I4ccleAon aHr.re gJreMeHTHoro cocraBa HaHoMarepr4trnon ;

1 0. I4ccneaoB aHl,re $ aronoro cocraBa HaHoMarepr.raJroB ;

I l. Mero4u r.r3f{eHr{{ noBepxuocrr4;

I 2. rlpzrra euerrr4fl H aH oM arep[.rano B B rrpoMbrrrrJreHHbrx rexno Jro f urx :

1 3. llpunreueHr{fl HaHoMarep[4aJroB B MeAr.rqr{He;

I 4. llprarr,reueHr4.fl HaH oMarepr4ano B B H ayKe ;
I 5, flpurvreueHr4.r HaHoMarepraanoB n po6ororexHr,rKe ;

1 6. rlprarraeHerrpr.rl HaHoMarepr4anoB B crporzrenbHbrx rexHo[ofrzrx ;

1 7. MarerraaruqecKoe MoAenrrpoBaHrre B HaHorexHoJroru.sx.

r) Bonpocsr AJrfl KoHTpoJrff caMocrorrre.ur,uoft pa6oru:
1. Knaccu$rzrauu.rr HaHoo6rexron;
2. Onru.recxue xapaKTepucrtrKu HaHocpeA;

3. @yuxqaonaJrbubre pr KoHcrpyKrltroHHbre r{aHoMarepvulbr:
4. MexaHrzgrr.rbr pocra trneHoK Lrc rrapa;
5. Oco6esnocrn MeroAoB KoHconr4Aarlrzrz HaHoMarepaaneB;



6 . JIas epu annauoll o4rz (f lrtarJLrfl n oBepxHo crr4 ;

7. MeroAr,r souAosoft Texr{oJrornv rnfl. co3AaHurr Ha}roMarepr4anoB:
8. \4ero,qu r43)rqeuu[ cnofi crn HaHoMarepr4aJroB ;

9. Jlasepnal a6wJms. rBepAbrx MareprzanoB.

7 . yqEEHO -METOAI4IIE CK OE I,I I{HO OPMAIIII OHHOE OEE C[EqEHI4E nr4c -
III{rrJIUHbI
a) ocuonnafl irureparypa:
I' Aparentu C.M. BseAeHue n SelrroHauo$orourarcy: cfyuaarurelrraJrbHbre ocHoBbr H Jra-

3epHbre MeToAbr yrrpaBnsgMoro [onyqeHuf,u AaafHocTHKr.r HaHOCTpyKTypnpoBaHHbrx MaTepr4anoB :

yve6noe noco6ue rlo HarIpaBJIeHr4flM rro.qforoBKu 6arcananpuam 200400 (200200) "onrorexHr.{Ka".
200500 "Jla3epuaa rexHuKa u Jla3epHbre rexHoJroruu",2007A0 (200600) "OoroHaxa a onrouucfop-
MarI4Ka" I4 cIIeqLIaJIbHocrsM 200200 "OrtrorexHvKa" u 2002AI "Jlasepna.a rexHuKa r.r Jra3epHLre rex-
Hororr4r.r" I C. M. Apaxelxn [v ap,] ; roA o6rq. pe,q. C. M. Aparcen flrra .- MocKea ; Jloroc, 2015 ,_
743 c. : ut.,la6rl * 1 snexrpoH. onr. aacr (CD-ROM) (211M6).- Ez6naorp. B r(oHue q. 

- C, M,
Aparelxu, A' O. Kyuepur, B. f. llporcorreB, B. f. Pay, A. f. CepreeB - rrperoAaBa.rerrp B;rfV .-
ISBN 97 8-5-987 04-812-2. Eu6ruorexa BnfY

2. CrapocruH B'B. Marepuanbr H MeroAbr HaHorexuonorrzfif3nexrpouusrft pecypc] i 1,qe6-
uoe uoco6ue / B. B, Crapocrzu.-4-e uzn. (en.).-3;rexrpoH, rexoroBbre AaH, (1 Qafil pdf: 434 c.). _ M.
: EI'IHOM' Jla6oparopus. z:eauuir, 2015, - (HaHorexuo.rrorun),-Cucrenr. rpe6oeauus: AclobeReacler
XI ; oKpaH 10,'. - ISBN
http ://www.studentlibrary,ru/book/ISBN97 B5 9 9 63260 13,html

3. Heeorzu B.K. IteauroBat $u:zxa 14 HaHorexHoJrofuu f3nercrponuufi pecypc]/ Henonran
B.K.- 3lexrpog,reKcroBbre AaHHbre,- M,: TexsocQepa, 2013.- l2g c,- pelrcuna rocryua:
http://www.iprbookshop,nr/1 697 5.- oBc (IpRbooks>, ro raporrro

6) 4ono.rurrreJrbnar Jrureparypa :

1. Apaxenau C.M. MraxpocrpyKrypbr, HanocrpyKrypbr vrrurrpo+r4HaMr,rqecKr4e ueyc:roftuz_
BocTI{, LIHIyU[poBaHHbIe na3epHblM H3nyqeHI4eM Ha IIoBepXHocTII rBepAbIX TeJI : MoHorpa$ur / C.
M. Aparcenan fra ap.] ; Bna4ranarzpctcuft rocy4apcrBeHHbrfi yuunepczrer (Bnfy) ,- Bla4u1,rvrp :

Bna4unaupcxt'rft t'ooyAapcrBeHHbrfi 1'nr.rnepcr.rrer (Bnfy),201,0 .- 1,44 c. i rrr,, ra6t, - I4vee.rcr
sneKTpoHHafl, Bepcufl .- Eu6nuorp,: c. 133-144,- Cno6oanbrfi ,qocryn B sneKrpoHHbrx r{rzraJrr)r-rbrx

3anax 6z6tuo'rewu AdobeAcrobatReader ISBN 979-5,-9984-0094-0
<URL:http://e.lib.vlsu,m/bitstrearn/1234567891306711100698.pdF, Eu6:ruorexa BnI-y

2. Eaprr6uu A. A. Eaprt6uu, A. A. @ugutto-xuMrzr +raHoqacrr{rl, HaHoMarepl4aJroB rr HaFro-
crpyKryp [3nercrpounrrft pecypc] : Yue6.noco6ue I A, A. Eaprr6uu, B. A, Eaxrnua, B. IzI. Tovulun,
H. II. Tonuruua. - Kpacuoapcr : COV, 20IL - 236 c. - ISBN g7E-5-763g-2396-7.
http: I I znanium.com/catalo g.php?bookinfo:4 4 I 5 43

3' fopoxon B. A. Marepuanrr v ux rexHoJrorlru, B 2.{, q, 1.: Y.{e6HraK / B,A. fopoxoR,
H.B. EenqKon, A.f. Cxupua4se; llol pe.q. B.A. fopoxona. - M.: III4U I4HOPA_M; Mu.: FIon. :ua-
sue,2014' - 589 c.: nr.;60x90 Il16. - (BO: Eaxananpuar). (n) ISBN 978-5-16-009531-8,500 sr<:.
http : I I znani um. c o m/c atal o g. php ? b o okinf o: 4 4 6 0 9 7

4. fopoxon B. A. Marepzalrr v Lrx rexHorrorr,ru. B 2'1. H. 2.: Vqe6uux / B,A. fopoxoa u
APi IIo.q pea. B'A. fopoxoua. - M,: Htr4ll I4HOPA-M; MH.: Hoe, suauae,2074. - 533 c.: un.; 60x90
1116' - (Brrcuee o6pa:onauue: Eararanpuar). (uepenner) ISBN 978-5-16-009532-5,500 exs.
http : I I znanium. c o m/ c ata I o g. p hp ? b o o ki n fo :4 4 6 0 9 8

n) nporpauMHoe o6ecueqenue u VIurepHer-pecypcbr

97 8-5-9963-2601-3.



HasorexsoJrofuqecKrrft nopral : bL@
HaHorexuoJlorrqecroe coo6ulecreo HaHoN(erp: httpl//\lww.nfrgometer.ru

C aft T r<orranasr,rra <HT-M.{T> : http : //Www, ntm dt. ru

Pocduficr<oe o6ttrIecreo cKaHr.rpyroutefi sou4o$oft Mr,rKpocKorruvr ri Harrorexuolornft:
http ://www,nanoworld.ors

Pecypcu .4ns ArzcraHqXroHHoro ocBoeHrdr Kypca, pa3MerqeuHrre Ha caftrax :

1' http://www.kodges.nr/nauka/popnauka/188653rnanostruktury-i-nanomaterialy.-sintez-

svojstva-i.html;

http://www.kodges.nr/nauka/obrazovanielI3T2p6-nanotexnologiya.v-yelektronike.-
vvedenie-v.html;

http:i/www.studmed.ru/bulgakov-av-bulgakov4-nm,burakov-im-i-d,r-sintez-

\anovazf,rLemyh-rnaterialov-pri-vozdeystvii-motchnyh-potokov-energii-na-
veschestvo_b3 3 b 8 0d2 7f8 .html ;

8. MATEPI4AJIb HO.TEXHI,ITIE CKO E OEE CIIEIIDTTUN AI,ICIIIa NJIKIHbI

Jlexquouubre ayAr,rroplrH, ocHarrl€nsrre Aocroft (gnn ryrela alu
eKrlr{ oHH brx cpr cTeM, rrpoeKToporra N uo1'r6yxorra.

MapKepaJ, sKpaHoM .[ns l]po-

Ayautopuv Ails' npoBeAeHux 3a:E'xtuit, ocuauldnuue coBpeMeHHbrMr4 rrepcoHanbHbrMr4 KoM-
nblorepaMl'I, o6teAI'tu€HHbIMI4 s JIoKaJIbHyIo Bbrqugnl{TeJrbHyro cerb H yKoMnngKToBaHHbrMrz ueo6-
xoAI'IMbI\d cI'{creMHSIM I4 npI'IKn0IHbIM [porpaMMHbIM o6ecuefieuueM, ay11fiToplrtrr Bbrr{ucJr[rreJr6Horo
IIeHTpa,
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2.

3.



Pa6oqas [porpaMMa Aficrf,varnr4tbr cocraBJreHa B coorBercrBr.r[ c rpe6onaHuqn,{u O|OC BO no

Ha[paBneHuro 0 1 . 03 . 02 llpuxnaanas rr,rareruarnrca u rzurb opl,rar4l.ta

Pa6ouyro nporpaMMy cocraBr.rna ,uoueHT ra0. orallM XrlrenquzuKas E,B.
(ouo, no4nucr)

PeqeuseHr
(npe4craeurels pa6or o tarets) /o/.

(naecro pa6orsr, AoJi

A.A

.//

'r4I

flporparravra paccMorpena r,r o4o6peHa Ha 3acelranuv xa0eapbr OralIM

3 aselylouufi xarp e.qpofi

(OI4O, no4nucr)

Apar<e,un C.M.

Pa6o'ras [porpaMMa paccMorpeua u o.qo6peua Ha 3acel.auutr yve6uo-nreroAl4rrecKofr r<ouaccurz

HanpaBJreHur 0 1 . 03. 02 llpuKfla.uua.s N,rarelrarura u zHfr opMaquKa

llpe4ce4areJrb KoMr{ccur,r

JII,I CT TIEPEYTB EPXAEHI,I'I
PAE OrrErz IIp orpAMMbI Ar4C[Ir4[nr4HbI

Apaxensu C,M.

(ozo, noarlncr)

Pa6o.rafl nporpaMMa o4o6peua ua qe6nrrft ro,q

flpororor 3acel'a*Hfl. r<aQeapnr Ns or

3aseayrcqufi xaQe4pofi

Pa6o.ras nporpaMMa oAo6peHa ua

flporonor 3ace4anus. xa(le4prr Nl /or
3ane4yrou1rzfi na{ e4poft

Pa6o.{as nporpaMMa o4o6peua ua

I-Ipororor 3aeeqalufr. xaQ e4prr }lb

yve6nrift ro4

yue6urrfi ro4

3aeelyrcuuft xa$e4poft
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