
AHHOTAAJ'IK PAEOqEfr nPOTPAMME ATICUUIJIIIHbI
<<MeroArr nqJryqeuutr HanocrpyKTypnpoBauHbrx MareDnaroB n noKDblTlrft B Mam[HocrpoeHulD)

Ilnoeoantna: Q usuxa BucoKux mexaonozufr
4 ceuecrp

1. UEJII{ O CB OEHI/.fl ArlCJryIrrJII,IHbI

Qenun ductpnauuat. sBr.fercs r,BfreHue reoperl{rlecKl{x, TexHoJlolfitlecKl4x vr

gKcrrgpr{MeHTarrbutD( ocHoB rroJrfreH}rfl HarrocrpyKTyprlpoBarrHbrx norprrruft B MaTn}Iuocrpoenuu. 3ro
rroApiByMeBaeT ocBoeHne v perrrgHr{ff Pflla B3aUMOCBS3aHHbIX TeopeTnqecKl{x, HarrHo-
uccne.qoBareilbcKr4x E ilpaKTuqecKr,Ix 3aAarl.

O cu o euatau e ad auaMu ducqunauHbt flsnnpmcfl :
- [oJqrqgHue reoperr,rqecKr.rx HaBbrKoB vt rounerenqufi B o6uacru cyulecrByloIul4x n

lepcrreKTr,rBHbx rexnoJroruft nor$.qgnr4.f, HarrocrpyKTypllpoBagHbrx II Hagonorprrruft;
- (pusuro-xl,IMl4qecKrx ocuoB rroryqeuutr pa3rfirlubrx B]I,{oB norpurHft ;

- ocHoB MaTeMaT[qecKoIo MoAgJrr,rpoBaHlrt AaHHbrx llpoqeccoB, arraJll{3e HoBbrx o6lacreft
r{crroJrb3oBanrr norprrrrft B MamI,IHocrpoeHI,Iu;

- AlraruocrlrKe u lrclbrraur,r{x HaHoMarep}raJloB vt HaHocrpyKTypl{poBaHHbrx norprrrnfi B

Marrrr{HocTpoeHI,Iu;
- rrparTlrgecKl4x HaBbIKoB e o6racrfi noJlyrreul,Ifi uorprrruft.

2. MECTO AIICqnTJII,IHbI B CTPyKTyPE OTIOTI BO

,{ucqunrmna <<Memodat nonyqeHun HaHocmpyKmypuposaHHbtx Jvtamepuanoe u norcputmuit 6
MawurrocmpoeHuu>> r{3yqaercr n 4-ou ceMecrpe IroAroroBKId MarucrpoB rro HarIpaBJIeHvIo 15.04.05

rrocJre o6sgarenrgoro rrpoxoxAeHur,qrrcq]InJrllHbl <Hauotexnoiloru]I B MaIlI,IHocrpoeHI,IH).

flpn r,rsy.leur{}r Aucq}rrrJrrrHbr paccMarpriBarorcff Borrpocbl meopemuqecKozo xapaKmepa, a I4MeHHo:

rnaccra(puraqur MeroAoB rr rexnonorzft rroJr1nreur4fl pa3nuunbx norprrrzft; o6sop Susuuecrux
[pr{Hrlr.rrroB }r ocnoB floJrfreur{fi MarepuilroB }I rloKprrruft B MarrrlaHocrpoeHll}I; ycrarIoBKI,I AJUI

[orfreHr,rs norprrrnfi v HoB6D( MarepI{aJIoB; aHaJI}r3 o6nacreft I{crloJrb3oBaHpls

HaHocrpyKTyplrpoBaHHbD( rroKpbrrnft u o6reuu6D( MareplraJroB B orpacntx MamuHocrpoenllff. Eolsruoe
Bur,rMaulre yAeJurerat n3freuuro coBpeMeHuoro rexuonoruqecKoro o6opy,qonauLrs. Nrs. HarreceHut

uorprrtuft E rroJrfrentrr rroKpbrruft, n rou qucJle Ars rronfrenrlfl.ugKoparuBHbx, Koppo3lloHno-crofixprx

norptrruft, a raKxe uorprrrr.rft rr,reralnoo6pa6arrtnaroulero I.{HcrpyMeHTa, ocHacrKLI, orBercrBeuubrx

,qeralef.
B parraran ll3rreHr,nr AtrcqrllJrlrHu upuo6peTaroTcs npaKrnuqecKue HaBbtKu pa6omu c ycTaHoBKaM?I

.qJIg HarreceHI,IrI rloKpbrrl,Ift, uogrotoBKl{ rroBepxnocrefi rIoA HanbIJIeH}Ie MexaHI,IqecKI,IMI{, xI{MI,IqecKI,IMI,I

u (fusnvecKnMlr MeroAnMrr; HaBbrKaMrr pa6ortr c gKcrrepriMeuTaJlbHblMra npu6opa:lru lI ycraHoBKtMI,I Anfi
rrpoBepKr.I (furrro-rrlexalrlrrlecKr.rx, xr{Mr,rarecKr4x, cTpyKTypHbD( I{ rpu6oloruqgcKl,Ix CeOfiCrs MaTepuanoB

r,r rroKpbrrr{f u noArorome o6pa.uloB Anr grr.rx ficcJreAosaullfi; a rarcKg HaBbrKrI pa6orrr c [oJIf{eHHbIMI,I

uro6paNenu$Mu 14 p€yJrbraraMll, KoMrluorepnoft o6pa6orxoft pesylrtaron.
Ilenrro.qncqdnluHbr fiBJurercr r.r3freHlre MeroAoB lI TexuoJlornfi nolyreHu.u HoBbrx Marepl{anoB

nonpnrruft B MarrruuocrpoeHpru, Koropbre Hocrr Kax reoperrauecKnft, TaK u gKcnepllMentalrntrfi

xaparTep. 3ro rroAprByMeBaer ocBoeur,re v peureHlls pflAa B3alaMocBfl3arlHbrx HafrHo-
lrccneAoBareirbcKrix rr flparffrdtrecKlrx 3aAarr. Ocuosuatwu gadaqaMu ducqurtnuuw n*nflIomcn:

o noJrfleHr{g reoperuqecKnx HaBbrKoB lr KoMrlereuquil s o6racrfi MareMarl4qecKoro orIHcaHI,It

cyrqecrByuqux rn uepcrreKTuBnbD( TexHoJror[f uory.reur4,a HaHocrpyKTyptIpoBaHHbD( noxprtruft
}1 MarepuaJroB;

o (pzsurco-xtrMr,rrrocKrrx ocHoB noJrfreur{r HauocrpyKTypl,IpoBarrubrx [oKpbrr]Ift u lrarepnaJloB;

. OCHOB MOAenI4pOBaHlu AaHHBIX [pOqeCCOB,

o aHaJM3e HoBbD( o6nacrefi llcuonb3oBaHlrs MgroAoB rlonf{enl{fi HaHocrpyKTyprlpoBagHbrx

uorprrruftu MareplraJloB AJIf, pa3nurlHbx npuueueuu[;
. Ar.rarnocrrrKpr n ncurrranufi HarrocrpyKTypr,IpoBarlHbD( uorprrruftr MareputuoB B

MaruunocrpoeHr4li; [paKTuqecK]rx HaBbrKos s o6racru ArrafHocrLIKLI rloKprrruft H MarepuaJloB.



Ocgosuofi Frop B Kypce AeJraercr Ha Ha)nrHoe Ha[paBJIeHI{e ra$e4prr <<Texuonozuu

MauruHocmpoeHun>>, a r{MeHHo <<HauocmpyKrnypupo6aHl-tble saKryJvtHwe noKpwmun 6

MawuttocmpoeHuu>>, a Ta(xe ua pa6otrr n HOI{ <HauOrexnoJlonlu) BlfY.
B pauror AarrHoro Kypca 6yaer paccMorpeno ycrpoftcrBo lr rpllHllutr pa6otrr ycraHoBoK AJIx

noJr1nreHus norptrrufi panrurruoro Ea3narrenvrs. lr IpI,IHIILIIa geitclvux, MeroAbr LI TexHoJlorkltlecKue

npoqeccbr rroJrfreHlrrr HauocrpyKTyplrpoBaJrHbrx norprrrufi LI MarepfiaJlor, 6ylfr Ia3freubr 6asosrre

(fr,rsu.recrue fiBJreunfl, Jrelrarqr{e B ocnoBe pa3Jrrlnbrx MeroAoB IroJIfreH}Ifi HaHocrpyKTypI'IpoBaHHbx

Marepr,raJroB tr rloKpbrrllft, npe4cmnireHbr npr.rMepbr uc[oJIb3oBaHI,Is MtlKpocKorlru{ }I .{uarHocrr4KI4 n.IIr

r,rccJreAoBanufi pa3nrrqrrbx HarrocrpyrTypl..IpoBarlHbrx norprrrufi I4 Marepuanon. B xoAe ocBoeullt Kypca

cry.qeHTbr rroJrfrar peaJrbHbre qpaKTI,rqecKI,Ie HaBbrKI{ pa6oru Ha ycrar{oBKax HaHeceHufi

HaHocrpyKTypr.tpoBarrubrx norprrrufi r,r MareplIaJIoB, cKarrllpyroqfix 3oHAoBbrx MIaKpocKoIIax u fipoBeAyr

lr3Mepeulr.tr pa3Jlr,rrrubD( IrJreHoK r4 rroKpbrrr4ft u uarepllaJloB c HarroMerpoBblM rlpocrpaHcrBenHbrM

paBperrrerr.reM. Oco6oe BnlrMaHrae 6yaer yAeJreuo rgoperuqecKoMy vI [paKTI{qecKoMy ocBoeH}IIo

MeroAoB MareMar[qecxoft o6pa6orru fi KorurrecrBeuHoro analtulca u3o6paxeuuft cpalu recrl,IpoBaHrlfi,

Kuurorecrr,rpoBarrr{r, M}rKpocKo[trlr vr Ir4arHocr]IKLI HaHoMarepfiaJloB. B xoAe Lr:yreulat Kypca 6y,qer

rrpoBe,{eHo HecKoJrbKo ceMr4HapoB, Ha KoTopbD( cTyAeHTbI IIOJIyqaT BO3MO}CHOCTb CAeiIaTb AOKJIaAbI IIO

lrcrroJrb3oBagl,rrc MgTo.qoB Haneceullf, norprrtnfi AJII rIepcueKTI,IBHbrx usgexutrt MaruI,IuocrpoeHlit, no

uccJreAoBaHtrro HoBbD( [epcrreKT[rBHbTx HaHocTpyKTypHpoBaHHbx [JIeHoK Ut Har{oMarepl4aJloB,

ocuoBbrButficb Ha crarl x BeAyrqux Mr{poBbD( Haf{Hbrx ns4arrwtrr lr ]IHTepner-ny6maraqurx.

Nffi yc[errrHoro ycBoeHr{fl Marepr{aJra AracrlHrrJrnHbl neo6xoAutrlo 3HaHI{e o6rqrx KypcoB

<<@usuKu>> u3 quKJra o6rqlx MareMarr,rqecKr.rx ?r ecrecrBeHHolralnrrlbD( AlIcIIIdrInlrH. Zeyreuue Aannofi

Ar4crltrrlJrlrubr rarxe peKoMeHAoBarIo cryAeHTaM, 6aralanpau n MarllcrptlM, rlnaHllplrolrltrM
r{cnoJrb3oBarb pe}Hoo6pasnrre MeroAbr [orr1nrenus Baxyyr\dHbrx uorprrrufi np]I BbIrIonHeHLI[ KypcoBbrx ]I

Ar{rrnoMnbD( pa6or.
B peaynmare r.I3freHlrrr Alrcqu[Jurubr cryAeuTbr AoJIXHrI uMerb rlerKoe [peAcraBJleHue o6

o6qnx upr.rnr[,r[{x pa6omr ycraHoBoK AJr{ [oJrfreu]It uorprttraft, TexHoJlor]IqecKux rpoueccax
rroJrfreHr,r.fi HauocrpyKTyplrpoBauubD( noxprrtuft, o6nacrrx rpLIMeHeHrIr HaHocrpyKTypllpoBaHHbrx

uorprrruft r,r MareplraJroB B MauuHocrpoeHr{r{ rr Apyrfix o6racrsx [poMbImJIeHHocrI4, MeroAax npoBepKI'I

KATIECTBA TIOIYIIA9MBIX HAHOCTPYKTYP}IPOBAHHbIX UOTPTTTTft }I MATEP}IAJIOB.

3. KOMIIETEHIII,IU OEyTIAIOIUETOCfl, OOPMI4PyEMbIE B PE3yJIbTATE
o cB oEHr4.fl ATICTmJITIHbI
B pesynrrare ocBoenlrfl Ar{cqmrm,rHbr o6yrarounfics AorxeH AeMoHcrprlpoBarb cneAylouue

p$ynbrynmw o1yueuun:
cuoco6nocrrro paspa6amrram v BueApsrb e(plperctlrnnrre rexHoJIofI{tI I,BroroBJIeHufi

Maruggocrpor[TenbHbrx nsaenuft, yqacrBoBarb B Mo.qgpHIa3aIIu[ I{ aBToMaru3ar1urkr 4eftcrnyrouvlx vl

rrpoeKTl4poBatfftut HoBbD( MarnlrHoclpo[TeJrbHbx npo]I3BoAcTB pa:]nFlHoro HtBHaqeH]Is, cpeAcTB LI

clrcTeM }rx ocHarqeHr4r, frpolr3BoAcTBgHHbD( VT TeXHOJrOrUqecKux fipoqeccoB c LIcrIoJIb3oBaHLIeM

aBToMaru3r4poBarrrrbD( clrcreM TsxnoJrorlrqecroft noAroroBKl{ ilpo}r3Bo,qctna (IIK-S):
3Hatnb: oco6ennocru crpyKTypbr lr ocHarqeHr{.tr BbrcoKoe(p(ferrnnnbD( MamLIHocrpoLITeJIbHbx

rrpor{3BoAcrB c rexuororusMr,r Hauecenr,rf, HauocrpyKyrp}IpoBarrHbrx noxprtrnft;
yJvternb: lrcrroJlb3oBaTb pacqeTrlbre MeToAr.rKlI 4nx paspa6oTKll TexHoIOrI4rIeCKIlX IpOII9CCOB

rroJrfreHrrf, HaHocrpyKTyptlpoBannbx Marepl4anon u uorpurufi ;

anademu: HaBbrKaMI,r paspa6orrcn rexHoJloil{qecK[x npoqeccoB HaHeceHI4s

HarrocrpyKTypr,rpoBarrHbrx noKpbrrufr. p.ns. fi3roroBJrelrrl.f, MaIIrLIHocrpo]ITeJIbnrx r.rg.qelufi.

cuoco6nocrbro opraHlrgoBbrBarb pa6orrr uo upoeKTLIpoBaHlIro HoBbrx nrrcoxoe(p(feKTllBubD(

Marrrrdnocrpor,ITgJlbubD( [por,r3BoAcrB Lr r{x gJreMeHToB, Mo.qepu}I3aryfi tt aBToMarI,I3aqIlIa AeftmBylorru,tx,
no nrr6opy rexuoJroruft, uncrpyMerrraJrbHBx cpgAcrB 1I cpeAcrB BbrtmcJllrrelrnoft TexHI,IKII [p]I
pgaJrr.I3aIIEr,I IIpOqeCCOB IrpOeKTrrpOBaH]Ig, ]I3foToBJreHr{rr, KoI{TpoJIs, TexHrqecKoro AI,IarHocTI,IpoBaHu.s lI
rlpoMbrr[neHHlrx ucurrranuft MaTrrtrrocrpo]rreJrbubx usgewtfr' uor4cKy orITI,IMaJIbHbx peilren]Ift upu ux
co3Aarr[]r, paspa6orre rexnolorufi Mzutrr.rHocrpor.rreJrbubx rlporl3Bo.qcrB, n gJIeMeHToB kr c]IcreM
TgxuntrecKoro Ir arr[aparHo-ilporpaMMnoro o6ecueqeHr,rs c yreroM rpe6oaauufi raqecrna, HaAexHocrLI,

a raKxe cpoKoB lrcrroJruerrur, 6e3ouaurocrlr xrr3HeAerreJlbHoc'rarvrrpe6onanufi erororuu (nK-l1):
3HQmb: OCHOBHBTe lrpr,rHrllr[br ]r Tr,rrrbr Marrrr,rHocTporrTeJrbHbD( rlpo]I3BoAcTB IIO rlonyrreHuro

HaHocrpyrryp4poBannbD( MareplraJlon u uoxprrtufi ;



ywemb: rrpoeKTr.rpoBaTb rIacTKr{ B cocTaBg qgxa IIo HaHeceHI'Irc HaHOCTpyKTypI{pOBaHHbrx

rroKpbrrr,rft n [poBepKu r{x cBoftcrB c freroM Tpe6oBaur,rs rro 6BorIacHocrI,I x]I3HeAefiTeJIbHocrI{ I,I

rpe6onanusM gKolloruu;- 
snademu: [plreMaMr,r upoeKTr.rpoBauus yqacrKoB vt na6oparopufi rro HaHecenllro

HarrocrpygTyplrpoBaHubrx uorprrrufi fi rroJry"reul{}o HauocrpyKTyp}rpoBanubx MarepuanoB;

ynra(furcauur4 BbmycKaeruofi upo,uyrquu, aetrrctnyroqlrx rexHoJron{fi, npor.rsnoAcTB Iirx gJIgMeHToB, rlo

co3AaHuro [poergoB cragAaproB n ceprnlpuKaroB, 3arrroqeHllfi na nrx, rro aBTopcKoMy HaA3opy rtpfi

Lr3foroBneHr{}r, MorrrtDKe, HaJraAKe, ucnbrrarrwff tr cAaqe B gKorrJryararlHlo BbmycKaeMHx ras4enufi,

o6texton, BrreApeulrro rexuoJloruft, uo upoeeAeurdro MapKer[Hra Id IroArorosre 6EgHec-nJIaHa BbmycKa

r.r peaJrlr3ar[,r]r ilepcueKTr.rBHbD( KonKypeHTocnoco6nrx usAerufi, no paspa6orKe TIJIaHOB I'I llpolptlMM

r{HHoBaIryIoHHoft Ae.f,rcJlbHocr}I (IIK- 1 3):

3Hemb: ocgoBHbre cragAaprbr, cepru$urarrr u HopMarI,IBHbIe AoKyMeHTbr rlo BblnycKy

MarrrgHocTpourelrrrofi qpoAyKrlr{u c HaHocTpyKTypI,rpoBaHHbIM}I Marep}IaJIaMI'I fi noKpblTr4sMlr:

yMemb: paccrgTbrBarr e$(ferruBuocrb rlcrronb3oBarrllfi HarrocrpyKTypl,IpoBaHubx MarepI'IaJIoB I{

norprrtrfi B BbmycKaeMbx ll3Aenrfix MarrrlluocrpoeHnfi t

BJra4erb: MeroAuKaMu [poBepKr{ KarrecrBa Haneceu}Ifi uorprrruft B tIacrI'I ortpeAeneHfis

(farcrzuecrux lpusmo-rvrexauurrecKrlx ra tpu6onorurllecKl{x xapaKTepl{crllK.

4. C OAEPIKAHIIE AI,IC IIIITTJII,IHSI

Pa3AeJr 1. BseAeHHe B r{ypc. KlaccurfnKarlnq HaHocrpylcTyprrpoBaHHblx rloKpblTutrr u

MareprraJror. O$rqas xapaKTepr{crrrKa uorprrrufi r{ MareprraJloB B Mam}IHocrpoeH}II{ I4 cnocoooB I'Ix

loJrf{eHr.r.f,. MEro.urr fionyreHrtfi o6reunrx HarroMarepr4aJloB. O6que rpe6onanrr r TII HaHeceHl4f,

HarI o crpylcTypl,IpoBarrHbrx no xprrruft .

Pas,qeg 2. Texno.rrornn {opMr{poBarruq croeB HaHoMerponoft ro;rrqr{Hbr B noKpbrrnsx II

o6neprnrrx MareprlaJrax. @uguqecKr,re ocHoBbr grrr{TaKcr{u HarroMerpoBbrx cJIoeB. flpunqunrr pa6orrr

ycrturoBoK AJrr rroJr5nrenllr HaHoMerpoBbD( cJIoeB B BaKyyMe. Ougraqecrue oclroBbr nonyqeuut

rragoMerpouofi crpyxryprr s o6rer{Hrrx MarepvaJrax MeroAaMr{ I/'nI. Yctpoftcrno u cocraBHble

gJIeMeHTbI yCTaHoBoK AJUI IIOJTTTeHUS HafiOMeTpOBbX CTpyKTyp.

ParAe;r 3. Parpa6orrca rexHoJrorurrecKrrx rpoqeccon (TII) u uccJreAoBaHrre norcprrrufi u
o6reunrrx MareprraJroB AJrfl MamrrHocrporrreJrbnbrx nprrMeHesuft. Pa.apa6orra BaI(yyI'IHrrx TfI
rroJrfreglrr 2Dl3D PVD-uorprrrufi. Paspa6orra TII rroJrfreur.rr o6teunrrx Hal{ocrpyKryp}IpoBaHHbD(

Marepr,raJroB. MeroArr lrccneAoBanr{r HanocrpyKTyplapoBarlllbrx Marep?IaJIoB vr uorprrtufi Nm

Marnlagoc:f p gr,ITeJIbHbrx upltueuenuft .

5. BII,[ ATTECTAIIIIU - 3K3aMeH.

6. KOJIIITIECTBO 3AqETHbIX EAIIHIIII - 6 Ql6 uac.).

CocranureJlb : AorIeHT rca$eaprr TMC, K.r.H. Ilftanaron I'I.B.

3aneayroruraft ralpeapoft TMC npo(peccop, A.r.H. Moposon B.B.

flpe4cegarerm
yte6no-rrteroAtr.recrofKoM]lccul4Hafl paBreHI'Ls

upo(peccop, A.r.rr. MoposBp1Bl
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