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1. qEJrrr ocBoEFIIUT AI4CtI[n.rII4HbI
I-{elrro ocnoenut .{uc{}Innr,ru6r <Ocuoabr HauorexaoJroflIfi)rBnrerc

HU' C HOBEfiMIMII AOCTI{)KEHI4'IMI4 I.I HANPABIEHV'IM],1 PA3BUTLIfl N CONPEI,TEUTTOfi I,t
uoil o6.nac'z fipar{Tl4l'eclo,x rJarrH'rx guanufi * r]a*orexHoJ1orr4.ax. cTy4en.mt nocrer
Hr4rr r(ypca ,qoJrll{Hbr cro6o4no op}ieHTr4poBarbc, B ocHoBllbrx HanpaBneHlr{x pa3
Jlorfirl; noHr4MaTb Cyrr sr]r$exroB, orrpeAclJrrrrorqrx oco6r,re cf n:lmo-xuvuuecKr,re cBo
TepliajroB; 3Harb ocHoBrIbIe rexHorofl'iqecKue npoqeccbl, IrcloJlL3yeMbre npa rloJryqe
pr4anoB; r'rMerb flpeAcraBJreHrr.f, o Bo3Mo)riHocrrx conperrrenuoit npu60pno-rterporo
AIt IICCjIeAOBaHTZt MaTepuaJIoB c HaxoMeTpoBbrM IIpocTpaHcTBeHIlbrM pa3peureHHeM

3 aAa'ru .qucqun,rnHrr ;

. r{3}nreHtre ocHoBHrJX Br4AoB u cBoficrs uauoo6lerron, lraHoMarepr4 aJ,ro
ycTpor1cTB Ha r4x ocHoBe, TrzloBbre TexHoJt.o 4rrecKr4e llpoqeoobr r4x [oJrfreHr.rs, gIeM
TaroKe rr.I[oBoe o6opyloBautze, BXrroqa.s rexHt4ny vccrreAoBaHr4.s traHoo6r,exroa;

o drylr4aueurarTburle ocuoBbr fipoqeccoB cr.rr{Te3a, aHurzsa z cf yurrlr.iounpo
a:roB rz r(oMrroHeFrroB rraHo- r{ Ml4xpocrzcreMuoit rexuuru.

r flpuuenenueHauoMareprraJloB.

2. MECTO Ar{CIIUn.,TI4I-rbI B cTpyKTypE orlon BO
lttctlunnuua "OcHonrr FrauorexHoJro r.r4 it,' ornoczrct x o6lgarelturnra .uu

TaBHof '{acru OrIOI. tluraercl n 4 cetrecrpe u 6asupyercx Ha pauee noryrreFrFrbrx
4euron, npzo6pergHHbrx B Kypcax o6rqeii rfrzsrmrz. ou ra'panneu rra o3'ar(oMre'pr
e$Qenron n cnoftcrn uauoo6tenros, MeroIoB r.x noryrJeHri{, npuoOpereurarc uanr,nr
ycraHoBKaMI{ tlo noJryqenr4lo 14 lliaruocrrrru rlanoMarepriaron, na o6rqee
ultrr cryAeHToB n o6lacra sauo.rexuolorzii.

3natrul, noJryqeuHble B paMl(ax rz3ylr€rgr.ir gaunofi 4rzcqunluutr,
Hanr4caHrr{ nruycttuofi rna,rucflrnaquouuoit pa6ortr r4 ltacqurJrn}I
uanorexuolorufi.

3' I{OMInETEHIIITTI oFr''qAIoIIIErocfl , oopMrrpvEMblE B prE3yJrlb
ocBoEHI{tI AIICrII4IJII4HLI (MOAyJT.rr)
t: pe3yJrbrare ocBoet{fifi .qr{cqr{nJrl]Irbt o6yuarorqlrlioa AoJr)r(sH oBJrare,rb

neTeHurzrMa:

croco6qocuro ucloJrb3oBarr 6agonrte 3uaHlu ecreoTBeHllbrx I{ayK,
MaraKr4, ocHoBrrbre tfar<rr,r, nonqenqalr, npr.rHUr.inbl Teopnrz, cBr3aHHbrx c
t!oprr.tarznoft u rau$opivraqaouubrMrz TexHoJlorlzrrrau (OIIK_ 1 ).

3narr : tBu:urco-MareMarrrrrgcroaia annapar.
Vuerr,l alranrzslipoBarl, paccqrzrLrBarL, npoer{Tr.rpoBarr ra nougrpyrpoBar B co

TexHriqecr(r.rM 3aaaHr4oM Ta[oB6rx cucreu, npa6opon, gera,refi ri y3JroB Ha cxeM
eJreMeHrHoM ypoBnrx; pa3Jrriqar6 pa3MepH;re s$rlercrr,r (1,2,3D) e oco6lx
xrMrirrec'.ax cBoUgrB Ha'oMareprraJroB; npoBeAar' rflMepe',rr u uccJreloBaHr.ir'
roe no sa4annoft Mero4r4r(e; BburBJrrrb ecregTBeHuot"Iayr]Hyro cyqgocTr, npo6neir,r.

B,ragerr,l cuoco6uocrr,ro K npoBelerruro usrirrepeuaft rr JzccJreroBaruu Da:
no 3aAaHr,rorz Merolr.rKe; cnoco6troctr,ro K auaJrr43y, pacv6.ry, [poer(TupoBa'r.rro a
B COOTBeTCTBT.iIi c TexHrrqecKuM sa.{aHrzeM lrrnoB6rx CAorerr.r, npli6opoB, .4eranefi a y3llo
Texltuqecl{oM LI SJTeM9IITHOM ypoBI{r.
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C OAEI'XAFII{E AIICIII4II.,IIIHLI
JIEKIII4I4

a3AeJr 1. KraccuQuraqlrr HaHoo66e(ToB u ux xapaKTepHLre oco6eHHocrr.i: (puc,raJrJr
eTpr-iqecKar, 3JreI{TpoHHar cTpyroypbr.

1. Itlaccrz$unaqrzr HaHoo6t,eKroB.

1. I(raccu$urcaun.tr o afperal.HoMy cocrorrnaro.
2. I{lacclrdtllraqur no pa3MepaM.

3. Iftaccri$uraqr4r rro MepHocrr.i.

Xapar:reputre oco6enr{ocrrz rraHoo66ertrloB.

I .Kprzcr:allurrecKafi crpyxTypa,
2,3:rexrpoHual crpyrrypa.

2. Pa:'epnrre saBr.rcr4Mocrr. clrasnno-xur,rlruecrlrx cnoitcrn Marepr4anoB B ,.Jracc
raFrroBoM nptr6lunenaltx.
Pasveputrfi scf $enr.
1. tr4sMeHenae rla-:onoro paBnoBecrzr B HaHocricreMax,
2.Paslrepnax sanacrrMocr6 TgMrleparypbr rrJraBJreurz.{ MareplzanoB.
3, Ilonepxuoctraf gHepflzr.

4. {nzua cno6ognoro npo6era c"uexTpoHoB.

rcgelr 2, VIcropu.{ pa3Br.irr4r Har{oHayrrz rr HaHorexuoJrorr4r.r.
llcropua pa-:nura.{ HaHoHayKr.r 14 rrauorexHoJrofau.
I.,{peeuue qIrBr4JrIl3ar_Ir4t4 14 IlaHorexFIoJIotlr}r,
Z. Pu.rap4 @efinlran rz HauoMrlp.

ecKat, feo-

I(OM 14

Pa:raer 1. Kr
MeTpr-iqecKar,

1 . Itna
1 .1 . I(raccug:
1 .2. I{naccudlr

1.3. Iftaccri$r
2. Xapar:repu

2.1 .Kprzcr:all
2.2,3:rexrpoH

2. Pa:r

r(BaFrToBoM nI
2. Pasveputrfi

2,1. tr4sMeHerrr

2.2.Pax.,tepuw

2.3. llonepxur
2 .4 . flnuua ce'

P asget 2, VIct
1. I4cropun. pa

I .1 . .{peeuue I

1.2. Pu.raor @



1.3, conpeuer'rr'roe cocrornr.re HaHoHaynr{ 14 fipr4cyx4enue IJo6erencrux npe:rauft no
Pa:4e,r 3. Texnoloruu rrofiyqenlr{ Har{oMarepr4 aroB,

1. Oopir,rzponanne Marepr4aJron no Mexaur.r3My (cHri3y_BBepx)).

1. Mexauzs\,r rlopuuponauur (cua3y-BBepx).

L 1 . Knseraqecroe ypaBHeHr.t{ o6pa.:oneurun uonoii r] a-:tr.
i.2,Bu4u sapoguueo6pasouauu.r.
1.3. Pocr :apo4tuueft nonofi Qa:rr.
2. @opuuporanrre MareprzaroB rro Mexaurz3My <cnepxyTnHv:>.
2. 1. Oco6er:uocrl4 rr3Me:rbqeHm MarepriaroB.
2,2, I4urercusttar flJracrlrsegKar 4eQopraaqux.
PasAer 4, Merortt Mexaur4rlecrofo AlicneprupoBaHnll roryqeHalr HauoMarepI,IzutoB,

1. Mero4r,r lrexaHr{qecKoro ArzcnepfrrpoBagur.
1 . 1. floryvenze nanoMarepliaroB Mexaltrzr{ecr{t4 M !I3MeJlbrlgHr4eM.
1.2. MeroAu anreucr.nuofi nlacrn.recrofi 4e$opr,,raqzrz.
1, 3. Mero.4u naexaHuqecrlix nos4efi crnraft pa-sftrqubrx cpe.q

2. MeroAr,r rpnsravecroro AricfiepfapoBaHlir.
2, Meroarr $usra.rectcoro ArzclreprapoBaHlts.
2. 1 . llolyueuue [IauoMarepl4aJroB pacnLrJre]rfieM pacnnaBoB.
2,2. MeT o4r,r ucnapeHrrg-r(oHA elaar\uv,
2.3. Baryyv-cy6JruMaruroHr{ar rexnoJrorvlr.
2,4, Mero4unpeBpar{eHrzfi BTtsep4oMcocrorIH1414.

3. Me.roAr,r xul,ruqecnoro [oryqeur4t HauoMarepriaJroB.
3. 1. llonyuenue HaHoMarepraaJIoB xr.rMr{qecKraM rrpeBpauleFrrreM.
3.2. SnexrpoxzvrrrLrecr(r4e MeroAbr,

3,3. Mero4rr, coqeraroul[e xr4MrrqecKr4e r.r tblrsnuecnue [peBpanleHr.r.
4. BtIororr4'lecKIjeMero.qbrIroJrylreHr.rrMareprralIoB.

Pasae,'r 4,MeroA6I .qrratnocrl4r(rr tt cnoitcrea HaI.IoMareDHaJroB.
L On pe4e,reHrae rr.rcnepcHocrlT MarepuanoB,
2. Me'ro4u onpe'4ersHu{ 3reMgHruoro cocraBa
3. MeroAlr aHa;rr{sa @asonoro cocraBa
4. Me'ro,4uzccne,{oBaH14ttroBepxHocrrrMaropriaJroB

I4cryccrneunoeHanorfopnaoo6pa_:oBaHrie: [yqKoBr,]e 14 3oHAoBbre MeroJr't JIHT.
1, Mo:reryllpno-ryqeBa.[ snrzraKcl{r.
2. MeroAH soHAonoft rexuolorzu.
3. llyurconatuar ro,rurorpar!ua,
Pa:gc.n S,rlprzrr,reueHr4r r{a[ocrpyroyp B rrpori3BolcrBe rz Hayr(e
1. flpuueuenru Hauoo6ter<ton B IIpoMLrurJreIrHr,x rexHoJrorurx.
2. rlpr.rueueual nauoo6r,ertroB D Menlrut.rue.
3, flpunaeneuvl [auoo6teKros n po6ororexuurce.
4. Ilpulreuenul Hauoo6texroe D crpor4Te.[6u6rx rexHoJrolarx.
5. Marelraru.recKoeMoAeJrr,rpo.BaHr4gr{HaHorexHoJrorrr14.

5, OFPA3OBATEJIbHbIE TEXIIO.[OrI4I4
I Jrer(urroH'o-ceMl4HapcKat crzcreM.a o6yueuur ('rpa4raquouuue Jre*urzo'I'rrre

cKze:aurrrurl):

$utr.

rpar(T{qe-



. case-study (nolyuenue ua rpar(raqeg(rrx 3ar{rrr.rrx yue6unx (ettcoB c rro
.rn u ruy6orori npopa6orrori npo6levu pa:pa6orrn u pearn3arf,r4u rpe6yeir,rorl
aerv);

o Macrep-rrlraccrr (.{el,roucrpaqllr Ha [parTl4qecKrrx 3aFrtll{rx rlp]iMeuegl4t
Hororuft, MeroAoB l.rMHTaqLioHHoto Mo,4e,rrrpoBaHl4rr Fra l(oHr(perHbIX 3aaavax (reficax)

o rrpuMgHenr,re MyJrbrr4MeAr{a rexllolrorrzft (nponefleuue rer(ur4oHHbrx r4

Tr4ii c i]pliMelleHr4eM I(oMtrbrorepHblx [p%er{Tauufi rz Aeuouorpaquor]Hr;Ix pojrufto
npoexropa rznu 3BM);

. TexFloJrot[r pa3Br.]Tr4.{ rplzrr4rreoKofo Mr,rIJrJIerru, (npunzrue cry,4gHTa.l\{

'IecKorZ or{enKlr pa:pa6oralrulx I4Mrr l4Mlzraqr{o]lur,rx uo,qelei);
. uncbopuarluoHno-ItoMMyur.rKaqr.aoHubre rexFroJrofuu (lpurrleneuue

TexEorofut rrrr MoHuroprrHfa reryrqefi yr:nenaevocrrz cryaer{ToB z rourpor:r :uauuir

6. OIIEHOTIHLTE CPEACTBA AJtrr TEKyTIIETO I(OHTpOJrrr ycrIEB
IrpoMElltyTorrHofr ATTECT.AIIT{I4 rro I,rTorAM OCBOEHI4TI nI4
HbI U yTIEEHO-METOII4TIECKOE OEECIIETIEI{UE CAMOCTO
PAEOTbI CTYNE}ITOB

a) Bolpocr,r pefirnr.rr-rcourpo.irl:
Bonpocr,r Deiirnnr-Konlpo,,rrr M1!
1. B qett Br,r BrzAr4re rJraBnyro npuquuy BLrleJretrrd.{ uauorexuoloruir

rux oTpacreri nayru u :rexuottotuft:
a) ucno,u:oealrun rcpaftlre MaJlbrx pa3MepoB;

6) rcoopguuantuoe ra3MeueHr.re cBoficrB MareprraJIoB, .rro o6yclanllrnaer
naocrr se:rusefi gbrd rr yHrrr(aJrLllbrx scf tf ercron;
n) nponarau4a n CMtr4

2.

3.

Ar4TCrr B TBepAOM COCTOrIlr.rr4, a cpeAa _ B Xr4.4r{OM :

Ha:oer4're agneclntre Bau cf opruu nauocrpyr{Typr4poBaHHbrx MarepHaro
flpnee4ure npnMep ,qr.rcnepcubrx cpea, B Koropbrx ,4ncnepcr.ran cf a:a I

4. fiai.rte onpeAerreaxo pa3raepnovy srf cf erry. llpuee4ure rpr.rMepbr
5. B qeM 3ar(Jrrorraercrr fipriH4un $opuaponanrza Har.roMareprraJroB rro

Hx3My (cBepxy-nnzg>, I(anrzvtr rraero,qaMlz Mo)I(Ho s:ro ocyrlecrnuu?
6, Hasoszre MeroArronpe.4eJreurirpa3MepoBHauoMarepr4aJron

Bonrrocu pefirr.rlrr-xonrpo,rn lTs2:
1. lafi re onpeleregue repMr.jgy ((Hagorracrfirla> 

:

2. Otrecrzre uaHo.rpy6nrz rro pa3MepHocrrz K Hy)r(HbrA4 rpynnaM:
- o.{HoMeplrbre;

-,4ByMepHEle;

-TpexMepH6re;

-MHOfOMepH[,re;

u AaclepclrocTr.i K }ry)r{Hr,rM rpynla;\4:
-HyJIbMepr{bre;

-oAHOMepHr,re;
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-AByMepr{bre;

-rpexMepHbre.

3. llpune4ure npr4Mep Ar.icnepcrrbrx cpe,q, B Koropbrx 4ucnepcual c]a:a
Ar4Tcrr B )l(r.iAKoM cocTotHlrr4, a cpe/Ia - B .ra3oBoM :_

4. lafu e olpeleJreHrze pa3Mepr.roMy e$ c}l ercy. Ilpaue4zre nprzirreplr
5. B qeM 3aKlrrosaercr npT4rrqu[ $oplrnrponauux r{aHoMareprralroB IIo

(cBepxy-Errr43). I{arr,ntu Mero.qaMrr Mo)r{Ho 3ToHr43My

6.

7.

8.

9.

I4CIIOJIb3OBA]IUE HAHOMATEPI,IATOB B TPEBHIIX III4BIiJII43AUI4,X:

I-]allorexnolorrzv n po6ororexnuxe:
na3oBr4Te MeTOA];I OnpeAeIeHIztAacfiepcHocTr4 MaTep[a,IoB
Onacuocrt uanoo6:sercron 4rrr nruBoft [pupoA6r

Bonrrocrr peiirunr-rcourr;ols M3 :

1 , Hauocrpyrrypbr rr Har.Iorexl{ojrofr{r4: Hal{orpy6r<u, o4noaronaHbre cJror4,
Kri, f eTepocTpyr(Typbr u cBepxpeureTKr.i.

2, Quzuxo-xuMljqecKue MeroAbI noryqeuurt uauoo6r,er<.ron.Ocnonlr
JryqeBoU onvraKcriv.

3. Ocuonsrre r(Bar{ToBopa3Mepurre orf cf exrrr
4. orzsuqecrcae ocHoBr,r gJrel(Tponnoit uuxpocr<onutr. Tznrr coBpeA{eHrbIX

Mr-iKpocKonoB.

5. Merolrr HaHocrpynrlpuoro .accJreloBauurr KracrepoB, (Dugu.recrue
cner(TpocKonrzu,

O, Annaparypa Arr nponeAeHul ,quopaKrlr4 oHlrrJrx r.rccle4oraauit HaHoMareD
7. llpr.rl,rerteuue v fiepcner.rr4Bbr pa3Blrrr4r l{aHorexHororau. Oleueuru nr

HAHOTEXIIOJIOrJ,III.

8, IlpunteuenueHauoMarepllafloBB orreJrbl{r,x orpacrrx npoMr,]ulreHu
Marepr4aroB rz rpyurcqrzoua,rnHoe Ha3Har{eHlre:

6) Teruu pec[epnror;
l. Pr4.rap.4 @eftsuau r4 HanoMr.ip;

2. Ho6elencrar rpeMr.irro Qa:nne :a 2010 A. I{. fefirr.ta u K. C. Hoaoc0rosa:
3. lpenuue ul4BtrJru3auxa .Lr Hauorexl{oJroflzr4l
4. Pa:pa6orxa Po6epra @ynna (RobertFull) u: Eeprnu;
5. @anracruqec*lie npuMeHe'Il4.{: ua'oKpy)r{Ka, nano;rzrf r, Har{om.iJrroJrl,r;
6. AHI{- u PHK-nanorexnoJtoruu;
7. flpotruurlegulrfi clrnreg MoJrer{yJr .[er(apcrB Iz d)apMaKonofaqecr(ux rpenaparo

onpe.4eleuuori $opr'lrr (6rzc-nenrra4,u);
8. flpuuerieuae Hal{orexuorofafi n rcounr,rotepuoii Texr'.tr<e: rleHrpzurbHLre trpotl
9. IlpulreHeuue Ha'orexHoJrotrai n rolrnlrorepuoil .rextrure: xdcrKl.g

ecprlerra);

10. fiz6xue ronnrie 9r{pau6r (ru6r<ze KorrraKTbr Ha HaHoyrnepo4e);
1 1. llpurteueuue HallorexHoJrorrrfi n rexur.ine 4:ulepeAarrv orpoMusrx o6aenaon n urir
1 2. KaanronLre r(oMrrLrorepbl, HaHorexlroJroruli I4 HaHonJra3MoHr4r(a:
13. Hauorexsolorall a po6ororexuura:,
14. Hauopo6our penJrr.rr(aropbt r{ ux co3AaHr4el

BI'I9 ]'Oq-

oneItyr'rrpHo-

er(TpoErr6rx

Macc -

OII,II4 B

11pnr,rcprr

pbr;

ctcL.i (GMJi-

pMat\au;



1 5, Arovuo-cu;roBarr MLIKpocr(orrrir;

1 6. Maruutuo-crrJroBarr Mlittpoor(ouzr;,
1 7. Cnanupyorqar sJreKTpoHHa.rl Mr.rKpocr(ofir,rfl ;
18. Murpocronul 6nuxtnero norr;
1 9. flpocneuuearoular 3JreKTpoHHarr Mr,rrpogltorrr4s;

20, Ma,royruonoe pacce.sFrr{e D nr4r.raMrir{eqroe paccerHr4e clera;
21. Attasqs rpaemopuri HaHoqacrfu, lIuHaMr4qecKoe cBeropacoerHlre, ceAI{Me

Jrr43, yJIbTpa3ByI(OBbre MeToAbI;

22. PenrreuoAvrfpanquouurre Merolbr;
23, Snerrpouuas cneKTpo{-rKortrir;

24. I{o,:re6a'renlHa[ MVnpoexontzr;

25. Orxe-cnerrpocKonur;
26. Hefi rpouuan gurfparcror,rerpr.u;

27 . Marsursas neitrpouorpa$r.il ;

28, BosAeiicrsae uauoo6rerror Ha )nuBbre opraar43Mbr;
29, Torcuquocrr EaHoMarepr.ra,roB;

30. Monuropnur BogAeilcrcus uaHoMarepr.iaJroB Ha )ro{Byro a He}nriByro npHpoAy;
31' Pe:ymrarr'r nayL'Horo npoerra 7 pranaouuoft enponeitcnofi nporpananmr 2007-2

uano6egonacuocrlr.

n) Boupocrr r( 3aqe-ry no AncqrrlJrrrue:
L I{laccu{rrircaqr4r rrrctrepcHblx qucr(]M rlo arperaruoMy cocrorFrnro;
2, Itnaccrarf lrrarlr4fi ArzcnepcHr,rx clicrgM tro pa3Meparr;

3. MeT ogrr vexaHl4qecKoro Al4crreprupoBaHrlr;
4. Mero,4rr {usuvecrcoro Av crrepu4po BaH!{r;

5, Meroau xuivrl4qecttoro rficfiepfupoBaHlzr;
6. llpuuqun {lopir,tiponauur rtarepr4aJroB (cHrz3y-BBepx);

7. Crpyr<rypa uanopa3Mepr{brx MareplraroB;
B. Pa:naepuuil edlrf err;
9. tr4ccleAonanrre 3JleMer.ITrroro co grarla HaHoMarepr4aroB;
1 0. I,Icc:reAon anue cf asonoro cocraBa HarroMareprraloB;
I 1, Mero4rr rzsyr{eHurI floBepxHocrri;
1 2. Ilpuureneurzl HaI,roMareplrar'roB B npoMr,rllrJreHubrx rexuoJrorllrx;
I 3. Ilpraueuenrzr HauoMareplrajroB B Merarirllrne;
1 4. Ilpl.irr,teuer:ur HaHoMarepr4aJroB B HayKe;
15. Ilprzveueuaa HaHoMareprraJroe n po6o.rorexuNre;
1 6. llpurrrenenul HaHoMarepl4aJroB B crpor4TeJl;I{Lrx rexHoJrorurx;
1 7. MaT err.rarzqecroe MoreJrr.rpoBar.Ir4e B HaHorexHoJloru.{x.
r) Bonpocl,r q.na Konrpo,'rs caMocrorr.reJrbrroii pa6orr,r:
1. Knaccu{ lrr<aqul uanoo6terron;
2. OnT rz'{ecKrae xaparTepr.rcrr.rr(Iz l{aHoopeA;
3. @yurqrlonanLur,re u r{oucrpyr(qrzoHH6re rraHoMarepaaJrbr;
4. MexaulrsMrr pocra [JreHoI( Ln napa;
5, Oco6esnocu.r MeroAoB KoHcoJrrzaaur.rr4 rrauoMargpr4aJloB ;
6. JIa-:epnaruauonao4r$uraqurr noBepltHoQTr.r ;
7. Mero4rr sou4onoft rexnoloru14 AJrtt co3lalr4rr uaHoM?r.l.9Dr4 aJroB:
8. MeroAlr fi3yqeHur csoiicrs H aJroMa.rep14 ruroB:

OHHLUI aHa-

Brrno



XI

9. Jlasepnar a6rurqua rnepgux MarepriaJroB.

7. yqEEHO-METOIU4TIECnOE 
14 I,IHOOPMATII4OT{HOE OFECIID

UI4IIJII{HbI
a) ocnonuaR Jrnreparypa:
1. Apaxe:rnu C.M, BeereHrae n rleurouanorloroHr.r Ky: rbyuaanaesra.nr,nue

3EPHbIC METOIbI YIIPABII'IEMO|O NOIYqCHI,IS I,I AI4A|HOCTI4KIi HAHOCTPYKTYPIIPOBAHI{b .

y're6uoe noco6ze ro HalpaBrreHrzrrM rroA.roroBr{rz 6axananpuara 200400 (200200)
200500 "JTa:epnarr rexHlr(a u ra3epr{bre lexnolou.iu", 2O0: 00 (200600) ',(roronurca
Marr4T(a" r4 cneqaa''lbHocrrv.200200 "onrorexnara" u 200201 ',Iasepnaa rexHr4r(a r4

sororuu" / C, M. AparcellH [z Ip.] ; I]oA ,]6u1. peA, C. M. Aparerrna ._ Mocnea : ,rI
743 c. : un., ra6r. + 1 srreropo'. onr. Ar4cr,l (cD-RoM) (211 M6) .- Erz6luorp, u r<o
Aparelrn, A. O. Ityveprzr, B. f. llpoxomen, B, f, pay, A. f. Cepreee - rperroAaBa
ISBN 978-5-987 04 -8 12-2, Ea6naorera BnfV

2, Crapocrun B,B. Mar:epua,ru ri: Meroa6r HaHorexnorrorlrrll3lerrpoHur,rft
soe noco6ue / B. B, Crapocruu.-4-e vz[. (en.),-Onerrpoa. reKcroBbre raH, (1 cfafil pcl
:6I4HOM. Jla6oparopun suatruit,2015. - (Har-rorexnololriu). _Cucreir,r. r:pe6onanlrl:

; eKpaH 10". ISBN
http :i/www.studentlibrary.rulbook/ISBN9785 9963260 1 3,html

3. Hesorau B.K. IteaHronas $u:una u Hauorexuonorurz [OnexrpouurdB.I{,- Sner<rpon.rer(croBbre AaHHbre.- M.: Texnocrpep a, 2013 ._ 128 c._
http://www.iprbookshop.ru/1 6975.- gEC <IpRbooks>, ro napolro

6) 4ono,rnrmelbuar anreparypa:
1. Aparellu C.M. Mr.rrpoc'rpyxrypbr, Har-rocrpyr(Typbr 14 r.HApoAr.rHaMriqec(lr

Bocrlz, I4HAyqlIpoBaI-IHbIe JIa3gpHbIM Iz3ryqeHlleM Ira noBepxlrocrl4 TBepAbrx reJI : MoIr
M. Aparelxn lrz lp.] ; Bla4air,rr.rpcrcuft rocylapcrBelrurril yHanepcurer (BlfV) .__
Bra4rznr.rpcrcaft rogyAapcrBs'Hr,rit yunnepczrer (BlfV), 2010 ,_ 144 c. : ut.,.ra6tt.
orreKrpoHHar Bepcrr.tr .- Fu6lzorp.: c. 13'-\_144,_ Cno6olrrrrit Aocryn B 3rreKrporrrrE
3arax 6u6nuoreru AdobeAcrobatReacler ,ISBN glg-s-ggitl_
<uRL:http://e.lib.vls'.ru/bitsheaml123456'799/306711/00698.pdf>, 

Eri6nuo.rerca Brlv
2. Eaprr6an A. A, Bapr,r6rzu, A, A. (Dr.islrro,xr,Ml* Ea'orlacrr.rrl, HarroMarep'

crpyr<ryp f3nerrponulrri pecypc] : V.re6.n,rco6ze / A. A, Fapr,r6zH, B. A, Eaxn*ra, B.
H. fI. Toirru:uina. - Itpacuoxpcrc : C@V, 2OII. _ 236 c. - ISBN 97g_S_
lrttp :i/znanium.com/catalog.php?bookinfo:44 1 543

3. fopoxon B, A. Marepuanbr ri tax rexHo:ro ruu. B 2 q. rI. 1 .: Vqe6sun / Il
I{.8. Eenrxon, A.l, Cxapuagse; IIo4 pe4, B.A. fopoxona. - M.: HZU I4Il@pA_Ml M
uue,2014. - 589 c.: rzn.;60x90 1/16, - (BO: Earananpuar). (n) ISBN 978_5-16_00953
http ://zriarium. oom/catalo g.php?bookinfo=rl4 6097

4. fopoxon B. A. Marepualbr r4 r.lx rexHoJro ruu. B 2.r. rI. 2.: yqe6uar< / B
Ap; fIoA peA, B.A. lopoxona. - M.: FII4I-{ Z.H@pA-M; Mn,: Hon. zvavue,2074. _ 533 <:

1/16 - (Br'rcuee o6pa-:onaure: Eararaapua'r). (nepenner) ISBN 978-5-16-009532
http ://znanium. com/catalo g.php ?bookinfo=2f 460 9 B

r:) nporpaurunoe o6ecneqeHue u .Krmepner_pecypcrr
1, Hanorexnolorlrqeci<ujt lopra.,r: httpj//www.rranonewsner.ru
2. Harrorexuolorr'ruecroe coo6rqectno IJanoverp: httprhwvw..angmel.er,rll

clobeReader

978- 63-2601-3,
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BbI I4 IA-
priaJroB:

on ronn{rop-

c,2015
'.r, 

- C,
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3, Caftr rcorr.ruauuu <HT-M,{}>: h{p://www.ntm.dt.ru
4. Poccrzftcrcoe o6nlec:rno crcaHupyorqeft son4oaofi Minrgocr(orrr4a r{

blipl ualuoeleyerldsre
Pecypcu 4na ,qucraHqr,roHHoro o0BoeEur rrypca, pa3MerueHHLre Ha caETax:
1. http://www.kodges,ru/naukr/popnauka/1 g g653-nanostruktury_i-

svojstva-i.html;
http ://www.kodges.ru/nauka/obr azov anie I I37 226-nanotexnolo giya_v_ye
wedenie-v.html;

3. http ://www. studmed.ru/bulgakov-av-bul gakova-nm-burakov-im_i-dr_si
nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov_energii

veschestvo b33bB0d27f8,html;

8, MATEPI4AJ]IbHO-TEXHI4IIECKOE OFECTEIIEHI/rF] NUI

Jlerunosur,re ayAvropvu, ocnarqeHnr,re 4ocnofi (gru MeJra r4Jrrz uapxepa),
eKr{rzor{Hblx oricTeM, npoeKTopol,t u uoyr6yrolr,

Ayguropuu AJrr npoBeneHr.r x saux'rwit, ocuarqduulre coBpcMeuur,rMli [epco
rlblorepaMr.i, o6se,qrzn0unrrlrrz B JIoKarLHlro BbIqrrcJII4TeJIbHylo cerb ri yr(oMlJI
xorrzMbrM ct4creMHr,rM I,I nprzKJIa,4HbrM rrporpaMMHhM o6ecneueuueu, ayErl.toprrLl
rleHrpa,

ororuit:

0M ,4JIrr npo-

I(OM-

ueo6-
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Pa6o..Iarr nporpaMMa rrzcqunJrlrHl;r cocraBJreua B coornercrur.iu c .rpe6o ofoc Bo
IIo HanpaBIeHrrro

Pa6ouyro rporpaMMy cocraBrira aoqeH.r KaO. O4llM XMelr,nr.iu(a, E.B.
(QrLIO, noanncr,)

Peqeu:eur
(npe4cranrzrelr pa6oro4are;u)

r'/

rrporpaMMa paccMorpeHa 14 o4o6peua ua:ace4arlur.r natf e4pr,r

flpororor Np n/ 4 or 07. 0e./5 r<tna

3aeegyrorqllit na( e4poit

(O14O, floanricb)

Pa6oqag nporpatrua ogo6pena rra

flporonol 3aceAanrzrr xarf e4plr Ne

3anegyrorqlait rcacf e4poft

Pa6oual nporpanava ogo6peua Ha

flpororol :ace4anul nacf e4pr,r )l!
3are4yrorqrift na{ e4poit

Pa6oqal nporpanaua ogo6peua Ha

Ilporor<on :ace4aurl_r na$e4pr,t J'1!

C,M,

Pa6o.Ias npofpaMMa paccMorpeua l.r o4o6pena Ha 3acenautru yue6uo _ue.ro4la u Ii I(OMI4CCI4!t

HanpaBneHrz'I

flpororon Js ,1y' or 0|__O|_!f_rorc
IIpe4ce4a:relt noMr.rccrar4

(<DaO, noanucr)

./TI4 CT IIEPEYTBEP}KNEHTT'I
PAE O LIEIA IIP Cr f P41411451 AI4 CIIIITIJ]IIMbI

yue6uuff rog

yve6urui ro4

fo,4a

roAa

yue6nr,rit ro4

tDl,f O. nbanrrcs)

3ane4yroqnfi rcarl e4poft

OT foAa


