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1. IIEJIb EHI,Ifl Ar4CIII4trJrr4HhI
AlreullnJrr.rHbr (OcHoBbr HaHorgxr{ororuft > ngrtercrl

HLI' g HoBeEI[I4MI4 ocrr4)r(eHrrrMr4 14 HanpaBJreur.rrMr pa3Blr-rrtfl n conpenaeuuoft u

loruft; nourznaarl er|$erron, onpe,4eJrrrorqr4x oco6lre $usutro-xaMr.rqecruze cBorT

Tepria-loB; 3HaT6 oBHLre TexHoJIOrHqecKrie npoqeccLr, ucrroJrByeMbre Ilprr
pHanoB; r,rMeTIr craBJreHfi.f, o Bo3Mo)ruocrrx conpeueuuoit npu6opuo-uerpolo
.4nr r.iccneAoBaxrrfl c IIaHOMeTpOBbIM [pOCTpaHCTBeHHLrM pa3petrrgHI4eM

3aAa.ru
. usyr{ ocHoBllbrx BriAoB H csoftcre uanoo6rerroa, HaHoMareprianoB,

ycrpoEcTB Ha vx oBe, Tr4[oBbre TexHoJlofrrqecKne npoqeccbt lix IlonrIeHfir, 3neMe
rat<rtre rnnonoe o6o AoBaHr.re, BK.rrroqarr rexHrzxy uccneAoBaHar Hauoo6renron;

Hbre ocHoBbr rrpoqeccoB crIHTe3a, anaJrlrsa lr $yunluoaupo
HaIIO- I,I MI4KpOCUCreIrnUOft reXnnr<a.

noil obracrz
Hrz{ Kypca .4

AJIOB II KOMIIOHEHTO

o llpzlreu

HA UCAHVfl

Hayqr{brx sHar.rr4il - HauorexHoJrour4xx. Cry4enlu locle
cno6o4uo opl{eHTrrpoBarbc.,r B ocuoBHbrx HafipaBneHrrr]<

HaHOMaTep14aJIOB.

2. MECTO CqIIIIJII,IH],I B CTPYKTYPE OTIOTI BO
,{ucqrznluua " Bbr HaHorexnolrorurft" onrocurcr K Ar4cr{r4 trrlrna-h4 no nu6opy

.{acru OIOII. r 4 celtecrpe u 6a:rapyercl Ha pauee noJryqeHul;x
rpzo6pereuHsx n o6rqeft { u:rzr<rz. On rlalpannen Ha o3HaKoMJreHrre pa3Mep
cBoficrB B, MeroAoB rzx [oJryrreHr4r, npuo6pereuzro HaBbrnoB pa6orrt o

IIO NOJD^IEHI4IO II HaHoMareprra,'ron, ua oOrqee pacuupeHr,re KoMrre,renllrar4

oOracrl4 HaHorexg offiti.
3uanux, no B paMKax E 3y.{eHHr ,4aHHot

ofi r<nauzrluraquonuoft pa6o.ru
AI4CIIIirI-]114E6I,

u aucL\v wrt
Hauorexnonorufi.

3. KO oFyqAloulEfoc'I, oopMr4pyEMbIE B ltESyJIh
OCBO Ar4CrII4rrJrrr4HbI (MoAyIs)

ocBogHrzr .qficqrrflnrzFlrl o6yvarorquftc_r AoJDr(eH oBJra.qer;B pesym
IleTeHI{IItMt4:

cnoco6H BLI'BJTT:E, eCTeCTBeHHOHayT{Hy}O cyruHocr6 npo6leir.r,
npo$ecczona.nrHofi
(onK-3);

etTeJIbHOCTr4, npr4BIeKaTL Anrr UX perueuuq cpzslrro-

TOTOBH r( MareMarr.tqecroMy Mo.qeJrnpoBaurrro rrporlgccos z ofir,er'ron
HUfr V nX UCCIT9A Ha oa3e cTaxAapTHbrx nar(eToB aBToMaTr.r3r.r poBaHH.oro

caMocTotTe.rl6Ho rporpaMMubrx npoaycron (lIIt-2);
cnoco6socr:; I( npoBeAeHr4ro u3MepeHr4il rr trccre4oBarlr4fl pa3rr4rlHt;x

t.roil nero4rzre (rIK-
cnoco6n K ar-raJrr43y, pac.rdTy, npoeKTr4poBaHrrro 14 r(oHc,rpyr4poBaHliro B

C TEXHIiqCCI(IIM TrrrroBr,rx cucr:ena, npu6opon, ,uera.nefi li y3JroB Ha cxeMore
SJIEMEHTHOM

B pesyrr
pe3ynLTaTr,r

IHcrlt4nJrr4ur,r o6ylarorquft cr Aon)r(eH AeMoHc.t,pr4ltoBarr,

u

Hoir

eHTOU,

I(TOI] II

BKA]\,T II
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uoryl 6rnr
npe,4rloJrafarc

B XOAE

apaT
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3uarr,:
Vmeru:

annapaT,

paccqlrTbrBarb, flpoeKTr.rpoBarb r4 KoHcTp]T.rpoBaT B

TCXHI,IqECKUM Tr4[oBbrx cracrelr, npu6opos, Aera,Teft rr y3JroB Ha,

3neMeI{THOM ypo ; palrw;a"n pzuMepubre s(f$exru (1,2,3D) s oco6ux
xuMu.recKllx cBofi HaHOMaTepI{anoB; IIpOBeAr4Tr, [3MSpeEr4n n xccne4oBallr,fr.
ron no :a4aHnoft BburBJrrrr ecrecrBeHHouayqHyro cy {Hocrb npo6neu.

B,ragerr,: Hocrblo K npoBeleHlzro r.I3MepeHr4fi I,I 14 ccJreAoBaH?rrt

no :a4auuofi iuero cnoco6nocrrro R auaJrr,I3y, pacqdTy, npoeKTl,rpoBauuro Ir
B COOTBETCTBI4I,I C 3aAaHr4eM Tr4noBr,rx cracrelr, upra6opon, 4eranefi r.r ysl
TEXHI,IqECKOM IZ oHTHOM ypOBHr.

4. A I,I COIEP)IUHI,IE AI4CUI4IIILIHbI
O6qas ,uucrlr4rrJrrzHbr gocraBJrrer: 3 saqerHa.f, e.4rzHt4rla, 108 .{acoB.

Parge.n 1. Klaccra(f

COAEPXAHIIII,AI4CUI4TIJTI,IHbI
JIEKIII4II

nauoo66er<ros 14 rax xapaxrepur,re oco6ennocrrl:
MeTpEqecKar, crpyKrlpbr.

1. Knaccu uauoo6renros.

o6rer-

1.2. Knacclr$
1.3. Kraccu(f
2. Xapar<reputre

2.l.Kpucraruuv

IIo atpef aTHoMy cocTorHr4ro.

no pa3MepaM.

rro MepHocTrr.

sarro o6:s er<ron,

BfiIEI )"{e6HoF pa6o16r, Blo!,oqtur caMo-
crorrenbEyo pa6ory oryAeHToB

IrT pyIoeMKooTB (B qacax)

METOAOB

(B qacax / %)

HAIIOMaTeplia-

s$Qenr.

2.2.3rerrpoHua-r
crpyKrlpa.



1.1.

r.2.
i .3.

3.2.3

1.

2.

3.

3aBrzcI4MOCTr4 (pr.r3r.rKo-Xr.iMuqecKr.ix cBofr cTB MaTepaaJrLlB B

I(BAHTOBOM

2. Pa:rrrepuuri

2.1. tr4sweueuue BO f O paBHOBeCUrr B HaHOCT-.rCTeMXX.

2.2.Pa:uepuax sanu TeM[epaT]pbr rrJraBJjeHr4.f, MaTepr4ailoB.

2.3. llonep 3Heprurr,

2.4. lnuua cno6o ro npo6era sler<rpouon,
Parae.n 2. Llcropux IJaHOHayKI4 I4 HaHOTeXHOJIOfUII.

1 . Llc-ropur. HaHOHayXU H HaHOTeXHOJtOfI414.

1.1 . lpenuue u HaHoTexHoJlotutz.

I .2. Pu.{apA rr HalloMrzp.

1.3. Conpeueunoe e HauoHalxfi Ir npllcy)r(Aeur4e Ho6eneecrcux npelruil no
Pasle 3. Texsolo [on)^{oHl4t HaI{oMarepI4aJIoB.

-r{oH,qeHcar{r{r4.

OIIHA' TEXI{OJIOII4-[.

4. Br.iororrz.recnue

Parge.n 4, Mero4lr
1. Onpe4eneurze 4ra

,4Lr nonyqeHr4r MaTepr4anoB.

u ceol7crsa HaHoMarepr-iar oB.

ocTr4 MaTepHaIoB.

BA' 3TIIITAKCI]'.

MaTepr4anoB rro MexaHri3My (cHH3y-BBepX).

1. Mexaurcrr.r $o (cHr.r3y-BBepx).

1 .1. Kuserzqecnoe ypaBHeHHr o6pa3oBanus uonori $a-:u.
1.2.Brz4rr :apo pa3oBaHr.i.{.

uoroil Qasu.1.3. Pocr sapo

2. (Dopvuponauue

2.1. Oco6eunocru
2.2. tr4ureucusnas

Pa:ae,r 4, MeroAtr

B NO MEXAHI,I3MY <crepxyTeuur>.
qeHr.is MaTeprzanoB.

4e(roprraaqrzx.

exaHlzqecKoro,{r4crrgprrlpoBarrrrr noJryqeHr{r HaHoMaTgpuaJroB.

1. Mero4n f o Ar{cnepr}rpoBaHr.ir.
Ilory.renue nau MaTepIl aJIOB MeXagU qeCKIZM IZ3MeIbqgHlIeM.
lMe'ro4u zuT en nracrauecnoil 4e$opnaquu.
Mero4rr lr ecKrzx Bo3neilcrBrzft pa.smavurx cpe4.

2. Mero4sr ro Aricnepf r4poBaHr{r.

2. Me'ro4u S f o .{ucneptI4poBaHr4t.
2.1 . flo:ryuenue nan MaTepl4a!'roB pacnbrneHr{eM pacIIJlaBoB.

2.2.Me'to4uu
2.3. llar<yyna-c

2.4. MeroAu n B TBepAOM COCTO.BHr4r.{,

3. Mero4sr fo nonyqeHHr HaHoMaTeppIaJ oB.

3.1, Ilolylenr.ie nau MaTepHanoB xr4MrzqecKuM npeBparrleHrzeM.

MeTOA6r.

3.3. Merogu, cou e xr4Mrzqecrr4e 14 tlrasrz.iecrue npeBparrleHr4r.

2. Mero4u onpe4 SJIEMEHTHO|O COCTABA

3. Mero4r,t aua,rusa BOrO COCTaBa

4. Mero.qu uccleA noBepxHocTrz MaTepr4anoB

Zcr<yccrnelln HaHOQOpMOOOpa3OBaHV e: nyrlKoBbre r4 3oHAoBbIe MeTOAbr llraTo
MorerynxpHo-
Mero4rr soupo
flyur<onax nan

TexHonorafi,



PasAen 5. r{aHocTpynTyp B rrporr3BoAcTBe u HayKe

oo6renroe B fipoMbrl]rneHHbrx rexHoJrorr4rx,

oo66er<ros B Menrzur4ue.

n po6ororexuure.
oo6aexton B crpor.rrelrLHbrx rexnoJroft4rx.

5. MOAeJTEpOBaHI4e 14 HaHOTeXHO.[Of[]r.

5. OBPA3OB TEJIbH bI E TEXHOJIOTI4T4
a cIICTeMa OoyrleHv.f, (Tpa,quqrzoHr{6re JIer{qrzoHHLIe

cxrze rauarux);
a (nonyuenue Ha [paKTrzr{ecKLIX 3arr{Trzrx yve6l*rx neitcon c

uu u rny6or<oil

Aeru);

upo6reur,r pa:pa6orr<rz tr peanr.rsarlufi rpe6yeuoft

. MacTep- bI (AeMoHcrpaqr4{ Ha npaKTr4qecKux 3aHrrr,rrx llpr4]\4gHeHvt
Horo|Iz[, MeroAoB oHrroro MoAeJrr{poBaHr4rr Ha KoHKperHbrx 3aAaqa( (reftcax);

. IIPI]M e MyJrbrriMeAlra rexno:roruft (npore4enue JrerurzoHrrbni i.I
TEfi c npv MgHe KoMnErorepr{Erx npeseHraqrafi rz AeMoHcTpaquoHHEDi poJrr.iKoB

npoerropa unu 38
pa3BlrTtrr Kpr4Tr.IqecKoro MbrrrrJreHr.rt (npr4Burl.re cry,qeHTaM

rrecKofr oqeHKr.r nMv vuur aqorurx Nro4ereft ) ;
. TIH Huo-KoMMyurzKaruzoHr{bre rexHoJrornfi (nprarr.reuern,re

TexHororHfr lrr M Teryqefi ycfieBaeMocrrr cry.qeHToB r.i ronrpona :nanuft)

6. OTIEHO CPEACTBA lJr.f, TEKyrqEro KOHTpoJTt I/
IIPO rIHOft ATTECTAIII4L{ IIO r4TOrAM OCBOE]EI4q Ar4
HbI I4 O-METOALIqECKOE OEECIETTEHLIE CAMOCTO
PAFOTbI

a) Bonpocrr

1. Ilpuueneuul
2, flprzrrrenenux

3. Ilprzueuenux

4. flpuueneuur

1.8
zx orpacrefi Ha

a)u
6)

Brr su4nre rJraBHlro rrprlr4ny BrrAereHu.r satrorexuo.norufi or
Iz rexHorotufr:

rcpaft ne ua,rHx pa3MepoB;

oe r43MeHoHr4e cBoiicrB Marepr4a!'roB, vro o6ycnauunaer
MOCTb H efinrx r.r yrurr<alrulx e$$exron;

3.

.4r.ITCs B TBepAOM

4. [aine

n) nponaran
2. Haso

5.B

n CMII
rtBecrnEre Barra $opurr ualrocrpyx'rypupoBauHrD(

rrpuMep Ar4cnepcurrx cpe.q, B Koropr,x 4lrcnepcual Qa:a
a cpeAa - B xu4KoM:---

AeJreHrze pa3Mepuouy e$Serry. flpune4rzre nplrlrepr,l
3aKrroqaercs npr4nrlrrn Qopurzponauua HanoMareprralroB rro
, Karcrura ruero4aMrr Mo){cro g:ro ocyuecrnurt?Ha3My (CBepxy-

6. MeTO,{bI onpeAeJleHl4.f, pa3MepOB HaHOMaTepvaIOEl

r(prrTr{-



1 fTr#re IeJIeHUe',l CpMhH) (I3IIOLlaC rL] Lla,:
2. Orl: HaHOTp).6Kn I1O pa3MepHocTr4 K HyxHbrM tpynlaM:
- oAHOMep

-ABYM

-TpexM

-MHOfOMep

I{.4r40rrepcH r( Hy)r(HLrM rpylrlaM:
-HyJlr,M

-OAHOM

5.

HH3My

6.

7.

8.

9.

2. @u:l.rro-

JryrIeBofi gllr4TaKcl4rr.

-ABrMep

3.

ALITCT B )I{I4Ir(OM

Mr4KpOCr(OnOB.

5. Mero
0I]eKlpocKonr4LI.

6.

7. llpriueu
HA}IOTEXHOJIOII4I4.

a cpena - B ra3oBo\t: _
4 lla#rc a peAeJreHr{e pa3MepHoMy 3$41er(Ty, llpuBear4re npriMep[,]

B 3a(rro!raercr npr4r.Illun rpopvliponanul HaFroMaTeprjleLnoB rro
I{arl.rrr.ru MeroAaMrr Mo)rfl:ro 3To

npr4Mep ArzclepcHbtx cpeA, B noTollbrx Aucnepcn:a.s

e lI [epcDeI(TLIBbI pa3BIITL{rI HaIIOTeXI].OJIOII4V. 3nflvlgltTbl

KI,{,

(cBepxy

I\cn
Ha:r

e HaHoMaTeprraJloB B ApeBlrr.rx uItBI4nr€aul4rx:
B po6oTorexHr.iKe:

I{a:onrme eToAbr onpeAeneErrrr ArrclIepcHocTr.i MaTepr{aroB

Hallo(,6b1'K foB ,4,rr lrr soii IpnpoALl

J\!3:

14 FralrorexHoJlotlir4 : Har.rorpy6Ku, oAHoarol{rrbre cJlor.t, Kll
ri cBepxpeueTr(r.r.

HaI{ocrp)iKTypHofo uccJreAoBar{urr KnacrepoB. rDll:uq.ercrue

,4Jrrr npoBeAeHr4r .4ud)parunonnT,rx r.iccle4onanuii Hit{.roNrarepr4

e MeroArr ronyqeHr.rr HaHoo6teKToB. C)r:lrosr,r M

J. UCHO KBarrroBopa3MepH6re sd) d)errr,r
4. q)ui e ocHoBLr gre(TpoHHoi{ MLIKpocKonIiI4. Tunrt conpr:,uenttrtx

8. rlp eHI4e Hal.rOMaTep14aJIOB B OT.4e.Jr6IILIX OTpaCI,IX lll]OM6I1IJJ19H H

r{areprianoB r.i cl OHAJIbTIOE HA3IIATIEHHC :

6) Tentr pcd epa'ro

2. Ho6elencxa.t o $u:ur<e sa 2010 A. K. fefiua u I(. C. Honoce.nona;
a HaHoTexHo"rlofm{;3, lperHr.ie

4. Pa:pa6orra Oyana (RobertFLrlI,1 ri: Beprrnu:
5.O rrpHMer.reHr4s: HaFroI(pyxKa, iraHolr,rcf r, IIar{olll{nroJrrrr;

OTEXHOJIOII4II;6. {HIt' u PFII(

tba.sa

Jrrrplro-

1'!Il{ ]l



7.

8.

9.

10.

11.

12.

13.
'14.

15.

16.

T7,

18.

19.

20.
2t.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

1.

flpralrenenz HAH

llpun

Hefirpouna-a

MarHurga.{

2. K:raccrzS

3. Mero4rr rr
4, Me'ro4u $
5. MeroArr
6. llpranqzn
7. Cryyxrypa
8. Pa.:uepuufi

9 . I,Iccle,{o
1 0. tr4ccne4

1 1. Merogu lls
12. llpnuerlenux
13. llpntreueuun
14. llpuueuenul
I5. llpunreneuux
16. llplrnaeuenan

HAHOTEXHOJIOfUI4 I,I HAHONJIA3MOHIZKA;

MeTpr4s;

ro lr4cnopfripoBalrur;
ar4cIreprripoBaHr4r;

AucleprupoBaHHS;
MaTeprranoB (cr,rr43y-BBepx)) ;

MaTep14aJroB;

cocTaBa HaHoMaTep14aJroB;

fO COCTABA HAHOMATEDI4AJIOB:

ocTt4;

r4aJIOB B IIpOM6IIIJIeIIHbIX TeXHOJIO 4TIX;

ITAJIOB B MEAI,IqI4HE;

oB B HayKo;

n n po6oro'rexulrre;

MoJrgKyn JreftapcTB rr QapMal(oJrorrrqecl(ux
onpeA $o (6uc-nenru4u);

B KoM[bIorepHoE TexHr4Ke: qeHTpa,'IbH.rie IIpo
HAH orofliil B tromrro'repuofi .rexHuKe: x<dcrrcze

eSQerra);

fir6xue ro (ru6xue ttoHraKTrr ua uauoyuepo4e);
llplzrraeueuu

KsaHronrre
ororufi s rexHrrr(e,4rlr epelaqrrofpoMubrx o€h;eruon

Hauorexu

Arouu
r.i r4x co3,qaHfi9;

finfl.;

Matnnrn
Crauzpyro Hl{arr Mr.iKpocKonvr;

Mrarpocrco efo [ons;
HHat MIZKpOCKOnIIfl;

Maroyrn H IIIHaM]rqecr(oe paccerH He cIleTa;
Auanus
Jrr43, yJrr)

AHHaMr4qeCKOe cBeTopaccetHr.Ie,

MeTO,4bI;

PeurreHo4z MeTo,{br;

Srer<rpo I(OnA'I;

Ko,r

rpaSi.u;
BogAeficreu B Ha )I(IiBLIe OpraI{LI3MbI;

Torcuqg AIOB;

Monnrop HaHOMaTeprzaJroB Ha )rc4Bylo 14 r.rexrzByro n.pr4poAy;
Pesylrramr flpoer{ra 7 pauouuofi enponeftcroii npofpaMMr,r 200j -20
HAH

n) Bonpocrr r< :a
cr4 cTeM no afperaTEoMy cocTorHliro;
cr.rcTeM rio pa3MepaM;

wIt4 U

OBA'I

paK4r,ro

no:4ei

YTIHO

ocTIt.

Saso

oB B CTpOIITeJILHT,IX TeXHOJIOfl4trX;

(GMR.



17.

4.M
5.

MATI,II(A'' I4 CII

Bra4r.rrr,rzpcr<2fi

lJreKTpOHHarr

3ailax

ruu, H. lI. T

2. Onruqecrz cTrzr(li HaHocpeA;

3. Oyrlrqzo HCTpyr{rlHoHHUe HaHoMaTepHarr Ll;

pocra or( rz3 napa;

MeTO.4 B noHcoJIuIauIzu HarroMaTepr4anoB;

6. Jla:epnaa o uKaurzr rroBepxHocTu;

7. Mero.4u go OBOlI oJIOfr4IJ .4.rlt CO3AaHII' HaHOIUaTepIIaJIOB;

B. Mero4r,r HaIIOMaTepr.ianoB;

9. Jlasepnax Abrx MaTepr.raJroB.

7, YqEEH E LI I{HOOPMAUI4OIIHOE O

C,M. Bne4enrae n $eurorauodloroHllr{y: rf yngaLreu.rarsuue
3epHr,re MeToAbr nonyqeHrrr 14,4uarHocTr4Kr4 HaHOCTpyKTypr.ipoBarrHbrx
yveOuoe noco6ue

200500 "JlasepHar

rroAf oroBKr.r 6axa,ranpllara 200400 (2 0 020 0),'
rra3epur,re rexuolomu", 200700 (200600) "@,oroHr4(a 14

00200 "Onror:exnur<a" u 200201 "Jlasepuar ret(HriKa a
nororuu" / C. M. u 4p.] ; no4 o6rq. pe4. C. M. Aparcenaua .- Mocrcsa : Jlo
743 c. : ul., ra6n + 3 H. onr. Ar.rc( (CD-ROM) (211 MO .- Ez6rr.ior:p. n roHrl
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