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1. IIE JIII O C B OEHIIfl , AI.']CJryrrrJIrIHbI

Aenun ducqunauuut frBJUreTcfi lr3freHl{e TeopeTI,IrIecKrIx, TexHoJlof[qecKrx 14

gKcrrepr.rMelrraJrbgbx ocuoB rroJrfreHrrJ{ HarrocrpyKTypl,IpoBaHubrx IroKpbITHft s lvIarrrl{HocrpoeH]Il{. 3ro

rroApa3weBaeT ocBoeHI,Ie v pemeH]rt ptI4a B3aI{MOCB.tBaHHbrx TeopeTurlecKllx' HaTIHO-

r,rccJre.4oBareJlbcKl,Ix I1I [paKTuqecK]Ix 3aAaq.

Ocuoguatuu sada'aaMu ducqunnuHbt ngnflIorncfl :

- rroJrfreglre reoperr{tlecKlrx HaBbrKoB u rouueteuqraft B o6nacru cyqecrByloqxx ,r

rrgpcrreKTr,rBrrbn( rexHoJlorHft uorrJr.reslrt HaHocrpyKTypl4poBaHHbrx II nanouoxprrruft;
- (pusuro-xr{M}rrlecKr{x ocnoB rroJrfreH]Ifi pa3JItIrIHbrx BI4AoB norprrruft;
- ocnoB MargMarl{rlecKofo MoAenlrpoBaHr.rr AaHHbor rlpoqeccoB, aHaJIrI3e HoBbrx o6lacreft

rrqrIoJIb3oBaHLIrI rloKpblTufi a l\,IarnfiHocrpoeu]rn;
I - Ar.rargocTaKe u rrcnbrTarrr4fx HaHoMaTepIatuIoB vI HaIIOCrpyKTyplIpoBaIIHbx uorpsrrufi B

Martrr,rHocrpoeHI,IE;

- [parTutlecKux HaBbIKon s o6racr]r lroJryrleuur uorprrrufi.

2. MECTO ArICq[rrJIrrHbI B CTPyKTyPE Orrorl Bo

,{ucquunnna <<Memodat nonyqeHun HaHocmryKmypuposaHHbtx T4amepuaJlor u norcpatmuil 6

MaurutrocmpoeHuu>> ?r3yqaercr s 3-eild ceMecrpe rroAroroBKr{ MarurcrpoB rlo HarIpaBJIsHI'Iro 15.04.05

rrocJre o6sgatenrnoro fipoxox,qenlrr Arrcq]Iflm{Hbl <<HanotexnoJlorurl B MarruHocrpoeHl'Iu).

flpu usyaeHr4tr.{ucq}rrlJrlrHbr paccMarpr.rBarorcfl Bonpocbr meopemuqecKo?o xapqKmepa, a }IMeHHo:

*urc"$"*ar1"r MeroAoB lr rexnorornfi floJrfreHllff pa3rutlubrx norprrtufi; o6sop $usu.recxux
[pr1Hrl]rrroB tr oogoB rroJrfreur,rt Marep]ItuloB pI lrorpbrrllfi s MarnuHocrpoeHl'Il4; ycraHoBK]I AJLfi

[oJrfreHr,rff uorcprrnrft v HoBbD( Marepr.raJroB; arraJrr43 o6racteft ilcrIoJIb3oBaHI'I.u

HagocrpygTyp4poBanubD( norprrruft ra o6reunrx MaroplranoB B orpacJlffx MallrrlHocrpoeHl4.fi. Eolrmoe

Bnr{Mar{}re yAeJurercq }r3yrreuuro coBpeMeHuoro rexnoJloil4qecKoro o6opyaoranufr AIrs HaHeceHHs

rroKpbrnnft u rroJr;nregua uorprrrufi, B ToM rmcJre AJrr rroJryqgHllrl AeKopartIBHBD(, Koppo3lloHno-crofirux

norprrulfi, a raKxe uorprrruft ueraruroo6pa6arrrnarolqero I4HcrpyI\[eHTa, ocHacrKl{, orBercrBeHHbrx

Aeraleft.
B parv6ax r.r3yqegufl AlrcqurrJrlrurr npuo6perarorc{ npaKmwtecKue HasbtKu padomut c ycraHoBKaM}I

Am Hagecegr4r rroKpblTr4ft, nogroroBKpr rroBepxnocrefi rtoA HalrbrnenliIe MexaHI{qecKLIMI,I, X}IMI'Iqe0KLIMI4

u $ueu.recKrrMr.t MgroAa1{rt; HaBbrKaM}r pa6oru c 9Kc[epr.rMeHTaJIbHbrMu upra6oparufi I{ ycraHoBKaMI4 Ant
rrpoBepKr4 (lusuxo-rraexaHfiqecKr,rx, xr.rM]rqecKr{x, crpyKTypHbrx I{ rpu6onoruqecKllx csoftcre Marep}IanoB

r.LrroKpbrrlrft r,r uoAroronre o6pauloB AJrf, grrax uccJre4oranzfi; a raK)ICe HaBbIKlr pa6oru c IIonf{gHHbIMIiI

uso6paxeu vtmvrlr pe3yJrbrararvrr, KoMrlrntepnofi o6pa6ontofi pesylrtaron.
Ile;rnro a"autitrtt"Hbr fBJurercs lrc1nreHr4e MeroAoB lr rexuoJloruft nonfreHllrl HoBbD( MarepIraJIoB

norprtruff B Maml{Hocrpoeur{r{, Koropbre Hocsr KaK Teoperr.r.recrraft, TaK }I 3Kc[ep]IMentalrnrd
xapaKTep. 9ro [o,{pa3yr\(eBaer ocBoeHLIe fi pemeHl{t PsAa B3araMocB.tBaHHbrx HayrrHo-

lrccneAoBareJrbcKl{x }r rpaKT}rrrecKrix 3aAaq. Ocuoeuotuu sadauaMu ducqunnuubt tzilnrcmcn:

. nolryqetrlre reoperl4qecKr.rx HaBbrKoB lr KoMfierenquft n o6nactu MareMarnTlecKoro onprcaH'vfl.

cyrqecrByrorqlrx rl [epcrreKTr,rBHbD( TexuoJroruft uonyrenl{t HaHocrpyKTyp}IpoBaHHbD( norprrrnff
I4 MareplraJloB;

. (fusuro-xl,rMr{rrecKrlx ocuoB rroJr5nrerrrltr HarrocrpyKTypl4poBanHbrx uorprrruff Ir Marep]IaJIoB;

' OCHOB MOAEN}IPOBAIJfifl AATIIibIX IIPOqECCOB,

. anaJrlne HoBbrx o6lacreft ucrroJrb3oBar{}ur Mero.uoB rlorrfrenlls HarrocrpyKTypl4poBaHHbrx

uorprrrufiu MareplraJloB AJII paSrurlnbD( npuuenenzfi ;

o Ar4axHocrlrKr{ u ucurrranuft Ha}rocrpyKTyp}IpoBaunbrx uorprrtuftu Marep}IaJIoB B

MamngocrpoeHlrn; upaKTuqecKax HaBbrKos s o6racrll AIaarHocrT4K[ fioKprrruft I{ MarepIaaJIoB.



OcHongoft yflop B Kypce AeJraercr Ha Haf{Hoe HarpaBJIeH}ro xa(pe,uprr <<Texuonoeuu

MawwlocrnpoeHufl>>, a uMeHHo <<HauocmpyKrnypupoaaHHue aaKyyMHwe noKpdmuf B

tvaumuocmpoeH'ult>>) a TaK)ICe Ha pa6oTbl r HOI{ (HaHoTexHoJIOr?ID) BlfV'
B parrrxa:r ,uauHoro Kypca 6y4er paccMorpeuo ycrpoficrBo I{ rpI{HrIIffi pa6orur ycrarroBoK Ant

[oJryrregllfi rloKp6rr]rft pa3nurrrloro Ha3naqenlrfr 14 IrpLIHq]I[a AeftcrBllt, MeroAbr I,I TexHoJlor[qecKl4e

upoqecc6r rroJrfreulrfi HarrocrpyKryprlpoBarrHbrx uorplrmfi lI MareprilIon, 6y,Ufr Ia3freHbr 6asosrre

(pusuuecnue fiBJIeHus, Jrexarqte B ocHoBe pa3Jlllqrrblx M9TOAOB nOJIrIeHlIt HaHocTpyKTyplIpoBaHHbx

Marepl{aJroa u norprrruft, [peAcraBJreHbr lrptrMgpbr ucnoJrb3oBaHlrt MIIKpOCKOTITIfi ]I AI4aTHOCTI4K]I AJUI

?rccneAoBa11ur pa3JrlrruBTx rrauocrpyKTyplrpoBarlnbrx uorpsrrufi I{ Marepuanos. B xoAe ocBoeHuf, Kypca

cry,UeHTbI floJryrrar peaJrbubrg rrpaKTl,IqecKfie HaBbIKu pa6orrr Ha ycraHoBKax HaHeceHI4II

HagocrpygTyplrpoBarrgbrx rroKpbrrr{ft u uarepuaJloB, cKaul{pyroqux 3ouAoBbrx MLIKpocKo[ax ]I [poBeAyr

r,I3MepeHI,Ifl pa3m{rrllbD( nJreHoK }r [oKpbrrl{ff ra rrlarepfiaJroB c HaHoMerpoBbIM rlpocrpaHcrBeHHblM

pa:lpefireHrreM. Oco6oe BulrMarrue 6yger yAengno reoperlrqecKoMy vI [paKTuqecKoMy ocBoeHl,Iro

MeroAoB MargMarrrqecrofi o6pa6omra H KorruqecrBeunoro alurvga uso6paxenufi cparu recrupoBaHl'Is,

KaJrorgcrl4poBarrur, Mr.rrq)ocKorrva v AfiarnocrllKll Har{oMarepI'IaJIoB. B xoAe }ByqeHI'Is Kypca 6yaer

fipoBe.{eHo Hec(oJIbKo ceMr{HapoB, Ha KoTopbx cTyAeHTbr rlonrraT Bo3MO)KHOCTb CAenarb AoKIaAbI rlo

rlrcrroJrb3oBaglrro Mero,qoB HaneceHus norplttufi AJII nepcIIeKT}IBHbrx us4erufa MaIIr]IHocrpoeHI4t' rlo

rrccJreAoBarrurc HoBbD( rrepcrreKTr{BHbrx HaHocrpyKTyp}IpoBarrHbrx tIJIeHoK ur HarloMareprl€uloB'

ocHoBbrBarrcb Ha cTaTbtrx BeAyIqEx Mr{poBbx HayrrHbrx usIlauuil}r I'IHTepHeT-ny6maraqnxx.

fitn yclerrrgoro yeBoegr4.rr Marep]raJra Al{cllfirrnuubr neo6xoAuuo 3HaHue o6rqnx KypcoB

<<@usurcu>> !I3 rIlrKJIa o6rqux MareMarl,rqecKl,rx r{ ecrecrBeuuoHa)nrHbrx ArIcqurIJILIH. tr{syreriue Aannoil

,qucqlrrrJrgnbr raKnce peKoMeHAoBarro cryAeuTztM, 6aralanpau fi Man'IcrpaM' nJIaHlIpyIoqI4M

lrcrroJrb3oBarb pa3goo6paurrre MeroAbr noJrfroulrfl BaKyyMHbD( norpurufi [pI,{ BbmoJIHeHI'Iu KypcoBbrx I{

A?rrrJroMHbD( pa6or.
B pirynu"*a r,rgyrregrrfl AucqlrrrJrr,rHbr cryAeHTbI AoJIXHIJ I{Merb qerKoe rlpeAcraBJleuue o6

o6qux uprrgrlufiax pa6oru ycrauoBoK Ar.[ uoJrfreHl,Is norprrtufi, TexHoJloruqecKl4x flpoqeccax

rroJr1nrerryrfl rraHocrpyKTypnpoBarrubrx uoxprrtrrfi, o6nacrsx rrpuMeueHllt HaHocrpyKTypIlpoBaHHbD(

norpuuafi r.r MareprrzriroB B Mamr{Hocrpoenr,rfi r,r Apyrr.rx o6racrsx upoMbIIuneHHocrI,I, MeroAax rIpoBepKI'I

KarIscTBa IIOJIfIaeMbIx HaHocTpyKTyplIpoBaHHbIx uoxprrrufi I4 MaTeplIaJIoB.

3. KOMIIETEHTIUU OEyqAIOITIETOCfl, OOPMI4PyEMbTE B PE3yJIbTATE
o cB oEHI4.s n[cryrrIJIlIHbI

' B pesynbrare ocBoeglrr Aracqr{rrJruHrr o6yrarot\uf,ics AoJIXeH AeMoucrpl'IpoBarb cneAyroque

p e sy nbm arnat. o 6y v e uun:

cuoco6nocrgo paspa6arrrnam u BHeApsm a(p(perrunnrre rexHoJIorIrI,I lI3roroBJIeHI{r

Marrrr,rnocrporlTeJrbgbrx ugAenufi, yracrBoBam e MoAepHI{3aIIu}r I{ aBToMarvrga\w 4eficrnylotuvrx v

rrpOeKTI4pOBaEUvt HOBsD( MamI{HOCTpOI,IT9JIbHBD( IIpO}I3BOACTB pa3JI}MOrO HtBHarIeHrIs', CpeACTB I{

cr,rcreM rrx ocHarqeHr,rfi, TTpoII3BOACTBeHHbD( 't rexHoJrofr{rrecKl,Ix flpoqeccoB c }IcIIoJIb3OBaH}IeM

aBToMarlr3rrpoBagHbD( clrcreM TexHoJlorla.recroft ilo,uroroBKl,I flpoll3Bo,4ctna (IIK-5):

sHama.. oco6enHocrtr crpyKTypbr lr ocnarrlenl,Ifi B rcoKoe(p(perrunnbx MalurIHocrpol{TenbHbx

upor,r3BoAcTB C TeXHOJTOTT{f,MLI HaHeCeH}Ifi HaHOCTpyKyrp}rpoBaHHbrx IroKpbITI',IkI;- 
. y6emb: llcrroJrb3oBarb pacqerubre MeroAI,IKIi gfifr pa3pa6orKlr rexHororl'IrlecKl'Ix npoqeccoB

uoJrrrenll.f, HaHOCrpyKTyprrpoBaHHbD( MaTepllalton u noxprrruf;
enadema: HaBbrKaMr,r paspa6orru rexHoJIoruqecKI,IX ilpoqeccoB HaHgceHI'I{

HagocrpyKTyprlpoBar{Hbrx uorprrrufi Alrs u3roroBJIeH}IJI Ma[ruHocrpo]ITeJIbHbD( usl:ettuit.

ittoco6"ocr"rc opraglr3oB6rBar6 pa6omr ro rpoerrlapoBanllro HoBbrx nrrcoxoe(f(peKruBubrx

MarrrrigocrpoureJrbgbrx [pora3Bo.qcrB ]r r4x gJreMerrroB, MoAepHI{3aT\\rvr vr aBToMarlr3alJJi.v AeftcrByroullx,

uo ng6opy rexuonorufto uHcrpWeHTaJrbHbD( cpeAcrB I4 cpeAcrB BbItIIIcJII'ITelrsofi T9XHI4KI'I IIpu

peaJlll3arlull npoqeccoB IIpoeKTI{poBaHIrs, r{3roroBJreH}rt, KoHTpOJIt, TexHllqecKofo A}IarHocrlrpoB,alJfis' u

fipoMbrruneggbD( ucurrranr.rfi MamlErrocrpor.rreJrbHbrx ragAerufi, uo]IcKy oIrrI,IMaJIbHbrx pellleHplft npu ux

co3Aagllu, paspa6orre rexlroJrorufi uarnuHocrpoureJrbubD( rIpotI3BoAcrB, vI gJIeMeHToB I4 cI'IcreM

TexHfitrecKoro u a[[aparuo-rrporpaMMuoro o6ecngqenlrfl c rreroM tpe6onanufi xa'recrsa, HaAentHocrI,I'

a raKxe cpoKoB lrcrron"etr"-s, 6esonacuocrrr )Krl3HeAesrerbHowarurpe6onauufi gronoruu (IIK-I1):
3HAmb: ocHoBHbre flprrHrlr{rrbr }r Tr.rnbl MaI[I'IHOCTpOI4TenbHbx [poI43BOACTB IIO IIOnyr{eHl,Irc

HaHOCTpyKTypnpoBaHHbrx MarepuaJlor u uorprrtuE;
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yMemb.. rrpoeKTfipoBaTb yracTKr,r B COCTaBo rlexa fio Har{eceH}Ilo HaHOCTpyKT}pI4pOBaHHbrX

floKpbrrr{ft u npoBepKr.r ?rx cBoftcrB c yrreroM Tpe6oBaHut rlo 6e3ollacHocrl4 )K]8He.{efiTeJIbHocrI'I I4

rpe6oearuru gKoirofllu ;
enadernu: [p]reMar4r{ fipoeKTr{poBalvfi. yr{acTKoB 1r la6oparopuft IIo HaHeceHI'IIO

HagocrpyKTypr{poBaHubD( norpurufi }r rroJrfren}Ilo HauocrpyKTypl{poBarrHbrx MarepI4aJIoB;

cnoco6uocrbro yrracrBoBarb B [poBeAenrEu pa6ot rro coBgplrrsHcrBoBarlulo, MoAepHu3aqufi,

ynu(furaqr,u[ BbrrrycKaeuofi upo4yrquu, getrtcrnyroq]Ix rexHoJrorufi, npoIEsnoAcrB I, x 3JIeMeHToB' rlo

co3Aaguro upoeKToB cragAapron r cepnr(plrKaroB, 3aKrIoqeHI'Ifi na HIax, rro aBTopcKoMy HaA3opy rpl4

lBroroBJreHI,rH, MOrrrtDKe, HaJIaAKe, r4crrblTarrvrfix ur cAaqe B 9KC[JIyararI]Irc BbrrlycKaeMrx ngAeluft'

o6terron, Bgg.qpeHulo rexgoJrorlrfi, no upoaeAeu[Io MapKerI4Hra ]I rloAroroere 6usHec-rIJIaHa BblnycKa

r4 peaJrlr3aqr.rr4 nepcneKTr4BgbD( KourypeuTocuoco6nrx u3Aeluft, uo paspa6orKe TIJIaHOB I4 rlporpaMM

lrgrroBalluoxnofi Aesterlbuocrll (nK- 1 3 ) :

SHamb: ocgoBgbre craHAaprbr, cepruSraxarrr v HopMarI'IBHbre AoKyMeHTbI rlo BbI[ycKy

MarrrrrHocrpourenrnofi fipoAyKqfir{ c HarrocrpyKTypHpoBarrHblMll MarepI'IaJraMI{ rI [oKpbrrI'IfiM]I;

yMemb: paccq[T6rBaru erp(ferrrrBuocrb r4c[oJlb3oBturus HanocrpyKTypl{poBturHblx Marep}IaJIoB I{

uorprrrufi B BbmycKaeMbrx II3AeJrufi Marrlllnocrpoenllfi ;

BjraAerb: Mero,u{KaM}r rIpoBepK}I KaqecrBa HaHeceHLIt norpnrrufi B tIacrI'I ofipeAgneHl'rs

$apuuecrrx (fuSurO-uexaHI,IrIecKIIX n rpu6OlontqecKllx xapaKTsplIcTI'IK'

4. COAEPXAHIIE AIICIIIIJII'IHbI
par.qe.t 1. Bne,qerule B Kypc. Klaccni[unarlnq HaHocrpyr$ypnpoBaHHbrx rloltpbtruit u

MarepuaJron. O6qas xapaKTepr.rcruKa uorprrruft u MarepllanoB B MalrrrHocrpoeHlal4 lI ciloco6os rx
noryrreggfl. Mero,qrr nonytarr" o6reunrx HarroMareplltlJloB. O6qr'le tpe6onauur r TII HaHeceHl4fi

sarrocrpyrTypllpoBaunbD( norprrut[.
parler 2. Texgo.norun QopMrrpoBaHur cJroeB HarroMerposofi rofiqrrHbr B rloKpblTrrflx H

o6rerrnrrx Mareprr4Jrax. orasuqecKr{e ocHoBbr grrr.rraKc}rr HaHoMerpoBbD(,cnoeB. flpunquurr pa6oru

ycra5oBoK Afl.f, rloJryqeurrJr HarroMerpoBbrx cJIoeB B BaKyyMe. @nguqecrrae ocHoBbr rloryqeHlls

"*o*."ponoft 
crpyxrypbr B o6reunrx Mareprlanax Mero.uuIMI{ I4II[,. Yctpoficrno ]I cocraBHble

gJreMeHTbI yCTaHoBOK AJI' IIOJry{eH}I.tr HarIOMeTpoBbD( CTpyKTyp'
pa3Aen 3. Parpa6orKa rexnoJrorrqecKrrx rpoqeccon (TII) rr rrccJreAoBaHl{e nonpsrruft r'r

o6re1rnrrx MareprraJroB AJrfl MarrrnHocrpoureJrbrrbrx rprlMelrenufi. Paspa6offia BaKywHrrx TrI

roJryrreHu.f, ZDI3D PVD-norpuruft. Pa-:pa6offia TII roJrfreHrrf, o6teunrrx HaHocrpyKrypl'IpoBaHHbrx

*-ap"*o". MeroArr necreAoBanur rrarrocrpyKTypl,IpoBarrHbrx Marepl{anoB ?r norprrrraft [ne

MamllnoqlpollTeJrbrrbrx npuuenenufi .

5. BIIA ATTECTAIIII - ?K3aMeH.

6. KOJII{TIECTBO 3AqETHbIX EAIIHI'III - 6 Ql6 uac.).

CoctaruteJlb: AoqeHr ra(leaprr TMC, K.r.H. Ilftanaros I'I.B.

3aBeayroqrEfi ra(leapofi TMC upo$eccop, A.r.H. Moposon B'B'

flpe.uceAatenr
yre6no-uetoAuqecroI
npo(feccop, A.r.Ir.
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