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1. IIEJII,I O CB OEHVtfl Ir[CrIIIIJrr,IHbI
I{enxuz ocBo enr4r Ar,rcrlt4 rrJrr{Hu <HaHo (f or

[ory'creHl4e sHatrzfi o nocJreAHrrx .4oc
orrrosJreKTpoHrrKlr u (poprrlupoBaHkre y cTyA
ecrecrBeHHouayrnoft Kaprr4Hbr Mr,rpa;

I'I3freHI,Ie MarepI4aJIoB, rlMerout4x HaHoMerpoBbre pa3Mepbr c nonefturzMa orrrr{qedr<unau
cnoftorsaMr{ Lr co3AaHue Ha r4x ocHoBe SJTeMeHTOB Jla3epH6rx cucr,eM;
u3) reHl{e $uan'Iecrux ocHoB reHepalluu }r rrorJrorqeHr.rr r4:3Jr}qe}rr,rfi B olrr4qecr(oM crrpKTpe

,{zcquu:rraua <<Hano(foroHI{KD) orHocr,rrcr K Ar,rcrlr{rrnrrnaM uo nrr6opiy Bapna
rlilcrl'I 6noxa 8.1 ocnonnofi npo(fecczonamuoii o6pa:onarenrnofi nporparvrnau. Zs
.qncqurnnHbl rIpoxoALIT B TperbeM ceMecrpe, raK KaK oHa :rpe6yer 6agosoit rroAf(
obnacrn uuQoprraaql{oHHrx rexnororr.rfi, MareMarr{qecKoro MoAenlrpoB a1urfl,
KoHcrpyI'IpoBaHvIs', MeroAoB Ir cpeAcrB rasuepenuia ilapaMerpoB Jra3epEroro r43Jryqerrvf,, 3
coBpeMeHlFIbIX Marepx{uIJIoB I{ MeroIoB r4x I,I3roroBJreHI,I{ Anr orITr,rKI{ rt Jra3epHoft rex.nulcu.

finx rI3freHLIs A]IcIII4nILIHrI cry.4eHTbr AoJrxHbr o6naAarr suarr"rrra", yMeHgr+4ra v
HilBbIKaMI4 pa6orrr c JIa3epHbrMI{ cl{creMaM[, Iz3MepeHveM r4x rlapal{erpoB, MatreMarl,rqegKoro
MoAerr{poBaEprfl.kr KoHcrpyr,IpoBaEvrfl. SneMeHTOB nil3epHbrx KoMrrJreKcoB.

ocnrreuHe AI4cIII{[nrIHrr ueo6xoAl,IMo AJrr u3yrrenkrfl. cneAyrorqnx At4crlrrnJrrzr]r ]1 [p+KTr4KucBoeHne AI4cIII{[nLIHrr ueo6xo4llMo AJrr u3yrrenprfl cneAyroqnx. At4crlrrnJrranr u np{rcrr,rr
yte6noro [JraHa: <Ourosbl coBpeMeHHbrx rexHoJroruft upoz3tsoAcrr]a rarepHofi t*"Jun"r,

BHOId
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B

<IlpoenrupoBaHI4e cLIcreM Tpaucrloprr,rpoBKr4 r{ Hi}BeAeH}rs nirepuoro r43[yqeHr,rr>, <Czc]reuu\\rrp\rsltrzrpunrrrLvLv ul4ulclvl rpaHgrroprl,IpoBKr4 I{ Hi}BeAeH}Ig na3epHoro I43JIyqeHI,It>>, <<Czclreurr
lrnepuofi rroJryflpo]Bo4urar<onofi HaKaqKr4D, <Irpe44znnoMHuur r1 ra61rz6arr. BbrfroJrHeHr{e
nr,rnycxuoft xna-uvr tbuxaqzonuoft pa6orrr.nr,rnycxuoft xna-uzQuxaqzonuoft pa6orrr.

3. KOMIIETEHIII,III OEYTIArcIIIETOC.fl , OO]PMI,IPYEMbIE B PE3YJIrTATE
o cB oEHufl . IVrC\r4rrJrBrHhr

B perynsrare IrcrreHl{t AI,IoIII4IJII{HII cryAeHT AonxeH ocBonr.b cJre4yrorqr4e rcoMrereHrll{n:
A[IK-S. foroguoctr pa:pa6arblBarb oJreMenT'br (n rou qrlcJre aKTlrBHhre) na3eprubrx cdcreM

Ha o cHoBe HaHOCTpyr(Typt4p oBaHHbrx MaTepr,ranoB.

AIIK-l3. foronnocrb K opraHr{3arlrru rd KoHTponro trpoqeccoB
uo4z $uxaqrau cn oft crn HaHoMareplraJroB r4 HaHocrlpyKTyp.

nsuepeuzfi lapaMerpoB r4

Ira ocnoBe HaHocrpyKrypupona$urx

IIK-I1' Cuoco6uocrr pyKoBoAI{Ts pa6oraur,r rro AoBoAKe vr. ocBoeFrr.ro Jra3epHbrx
TexHoJlofnfi ra rexnpoqeccoB npol43BoAcrBa Jra3epnrx npu6opoB, cucreM v KoMrrJreKcoB.

IIK-1I4. Cuoco6nocrs paspa6arrnarr 14 o[Tr{Mrr3t4poBarb npolpaMMbr Mo,4enbHb[K 14

Ha.TypHbx gKcIrepLIMeHTaJIbHbx rrccJreAoBaHzfi larepntx npr,r6opon, crrcreM, KoM[neKcpB r.r
rexnoloruft.

B pelylrrare ocBoeHI,IrI AI4crIalJII4Hu o6yraroquircx gonxeH AeMonrcrpr,rpoBarb cJreAyrqxlr4e
pe3yJrbrarE r o6pa:onarrux :

1) 3rrart:
o 6eBosnre lpr4urlr4[br pa6oru na3epHbrx ct4creM

Marepr.rruon ([IIK- 5 ) ;

pa3Mephr, \LcloJrByervrbrx B o6rlacru

o [pl4MeHsrb rloJlytleHHble 3HaHI4.[ npn pazpa6orKe gJreMenron (n roM qt4c11e aKTVBIrbrx)
Jra3epHhrx cr4creM Ha ocHoBe HaHocrpyKrypr.rpoBaHrrbrx Marepr4aJroB (A[K_5).

' npoBoAr4Tb KoHTponb rlpoqeccoB rr3Mepe'auit napawterpoB ra vro,4zfrraqa\vwr cnoficre
HauoMarepnarroB r.r HaHocrpyrryp ([IIK- 1 3).

3) Bna4err:

o cnioftcrsa Marepr4zlJroB, T,IMeIOUIIX HaHOMeTpOBbre
u aH o S oror ryfi<Lr v o rrr 03 JreKrp o Hr.rKLr (AIIK- 5 ) .

2) Vrverr:

HAHOMATEP}IAIIOB, I,ICIIOJIb3YEMbIX AJI' ONTI4KII Vr IASEPUOE TEXHI{IG{,

'' I'I3freHue (fusu-lecKl{x tBJreHrzfi, oupe4eJrrroxvrx SynxqraonupoBaHpre Jra3epHbrx grzcrpM Ha
ocHoBe HaHocTpyKTypr4poBaHHbrx MaTepr.raJroB.

2. MECTO Ar4CIIr4rIJrpIHbI B CTI'yKTypE OIIOTI BO



o EIaBbIKaMI4 pyKoBolcrBa pa6orauu tro ocBoeur{ro 'rexsololzfi ,J opraH}r3a.qr4g
TexrlpoqeccoB [pol{3BoAcrBa Jra3epHbrx npu6opon, clrcreM r.r KoMrrJrer(con (lIK-11);

o HaBbIKaMI4 rJpOBeAeHLIfl MOAeJrbHbrx r{ HirrypHbrx gKcnepr4Me}rraJrbHbDr raclcle4opanzfi
na3epHbrx clrcreM r,r eJreMeHron (IIK-14).

4. CTpyKTypA r4 coAEpxAr{r{E AtrcqprrurzHhr
O6ruas 4 ga,{erurD( el.unnu" 144AoeMKocrb Ar,rcqururr4Hhr cocraBfl_f,r:r 4 ga.{erubD( eAr.rHprxl, 144 uaca.
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Jra3epHEIX [pU6ODOB.
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2 A 4 3150%

Pefirumi
rourpolr Nb3
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llpnuerreHr,re
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Ha ocHoBe
HaHocTpyKrypIrpoBaH
Hbrx MaTepr{aJroB.

a
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Co HUe CUIINJIIIHbI

Teuu, pzuAeJrrr Ar,rcqlrrrJrr,rHbr
Kon-no
qacoB JIEKULII4

npaKTr4-
qECKI,IE

ra6opa-
rollrrbre

rrpc

ParAen 1. (Dnsuxo-xrrMr,tqecnrre cnoftcrna HaHoqacrr{rl u
HaHOKOMrroltHTHbrx MaTeprraJroB 22 4 8 10

Jlerqlrn l. Hauouarepuiurbr Lr pa3Meprrbre s$rlerru
1l 2 4 5

Jlerrllrx 2. Pasuoo6pa:ve,rr{rroB HaHoMarepr4arroB.
Crpyrrypnrre, uopQononr{qecKne r{ MexaHlrqecxrle ceoftcrna
H4lt{OMaTepIIiIJIOB I4 KOMIIO3LITHbIX CTpyKTyp Ha lrx OCHOBe

ll 2 4 5

PasAer 2. Texuo.nornu npou3BoAcrBa
Ha HocrpyrstyptrpoBaHHbrx ycrpoft crs t4 2 6 6
Jlenqu.a 3. Texuoror[.recKr{s Me'roAbr [oJDnteHr{,a
HaHoMaTepr{iuroB, KoMnO3r{THhrX CTpyKT}?, reTepocTpyKTyp,
(Doronr+rx E)rzcr€urJroB ra ycrpoftcu Ha rD( ocHoBe

14 2 6 6

PasAer 3. (DH:urca npu6opon Ha ocHoBe HaHoMa'repuaJroB 24 4 8 t2
Jlexqur 4, Crr,rsn recrlre lpr{Hr[zrrbr pa6oru u co3AaHrle t2 2 4 6



Teuu, penAeJrbr Ar4crlr{[nr.rHbr
Kol-no
qac0B JIEKII}II,I

npaKrrr-
qecKr{e

ra6opa-
TOpHbre

cpc

npu6opon na 6age HaHor\{arepr{MoB H KoMno3r{rHbrx
clfpyKryp
Jlerqux 5. Onruqecrue n t[oro:xexrp[qecrue.f,BJreHur B

HAHOMATEPI,IAJIAX I,I KOMIIO3IITHI,IX CTPYKTYPAX
12 2 4 6

FasAeJ 4" SneueHru Jra3epHbrx c[creM Ha ocHoBe
HAHOCTpyrCTyprrpoBaHHbrx MaTepr{aJroB 22 4 6 t2
Jlexuux 6. I'arpa6orra rr npoexrr,rpoBaHr.re 3JreMeHroB
niBepIIbIX cl{creM (axrruuue gJreMeHTbr, o[Tr,rlrecrue
rcounonenrt;r)

11 2 n
6

Jlexqru 7. Cxeurr usrrlepeHr.rfi napaMerpoB Jra3epHoro
r,BJry4reHI,Lrr,,{uarHocrzxa HaHoMarepLIaJroB I{ HaHocrDVKTvD

il 2 3 6

Parge.r 5. MoAe.nrHue H lrarypHbre sKcrreprrMeHTaJrbHbre
r{ccJreAoBarrlrq fl a3epHblx upH6opos 12 2 4 6

Jlerqnr 8 " MogenuposaHr.re csofi crr, Qraouuecr wx ssneHui4 w
TexHoJrou4recKr,rx qpoqeccoB B HaHoMaTepr4anax Lr

KOMrrO3r4THbrX CTpyKTypax
T2 a

L 4 6

PasAer 6. ftrpuueHeur.re Jra3epubrx ycrpoftcrn Ha ocHoBe
HaHOCTpyrffypu poBaHHbrx MaTeDr.raJroB t4 t 4 8

Jlerqzs 9. O6nacru [puMeHeHr.rf, HaHo- r{ MtrKponirepHlrx
ycrpoilcrs il cr4creM t4 2 Aa 8

3r<:amen 36
Zroro L44 18 36 54

Ha nparruqecKlrx galflTvIflx) opLIeHTvpoBaHHbrx Ha rrpeAMerr{yro o6nacm 6yay11eft
npolbecclloHanbHofi Aef,Te.IIbHocr[I cryAeHToB, Korrrponr4pyercr crerreHb ycBoeHr,rr cryAeHTaMr{
oOHoBHhIx reoperl{qecKllx rIoJIo)I(eHI4fi rlo ocHoBHE,IM pa:}AeJIaM AI,IcrII4ilIrr,rFrbr.

5. OEPA3OBATEJIb,HbIE TEXHOJIOII4II
'JIeKIII4oHHo-ceMI'IHapcKzuI cl{creMa oSyqeHuis. (Tpa1rlrJr.roHHbre JreKrlrroHHbre sauxrux);
orexHororus rpo6JreMHoro o6yuenux (case study). llpu p€rccMorpeHr.M BorrpoooB

lpaKTuqecKoro npI{MeHeHLIt paccMorperrHoro reoperrzqecKoro Marepr4ana, r4clloJrb3yerc_q
AI4aJIor co cTyAeHTaI\,fI4 Ha npeAMer Bo3MoxHbx cnoco6oB perrreHr.rfl [ocTar]JreHHofi 3aAaq1a;

' Macrep-Kraccbl (4err,ronctpaqrlt Ha IrpaKTr.rqecKzx eaurrrdflx rrp.rrHrlr4noB pacrrer a g4\atr
no pa3rr,rqHbrM TeMaM) ;

' [puMeHeHI'Ie MyJIbTrIMeIr4a TexHoJIofI{fi (rpoee4eHr,re JreKu:r.roHnrbrx r{ ceMtrHapcn:r4x
3aHflTLrfi o [pI'IMeHeHLIeM KoMtlbrorepHbx rrpe3eHTarluit u AeMoHcqpaqr4orrHbD( poJrr46or] c
noMorrlbro [poeKTopa r4Jrr4 KoMrrbroTepa) ;

' I'IH(bopMaIII{oHHo-KoMMyHLIKaIIuoHHbre rexHoJroflrr{ (upuueue.uue r,ru(popnaaqrroHHb111
TexHoJlofuft !.ns. MoHI4TopnHra rexyuleft ycrreBaeMocrt4 cryAeHToB r{ Korrrpons suauraft).

6. OIIEHOIIHbIE CPEACTB A AJIflTE]KYIIIEIO I(OHTPOJI'T
yCIIEBAEMO CTIr, ilPOMEXyT O tIHOfr ,q.f rnC TAIII{u [O I,IT OIAM

OCBOEHI4fl TITCJ\I,ITIJII4HbII,IYTIEFHO.MET'OAPIqECKOE
OEE CTIEIIEHI,IE CAMO CTOfl T E JIbHOfr PAE OTr,I CTYNEHTOB

Tercyqufi KoHTpoJrb ycrleBaeMocrvl flBrrflelcf, pacnpe.{eu€unrrna r{ ocHoBaH HEr orlerrKe
HecKoJrbKr.arx co cTaBnfl rotq[x.

1. FesylrrarrrpefiruHr-nonTpoJrr.
2. lBrrnonneur4e flpaKTr.rqecKr.rx sagauuft.
Boupocsr peftrranr-r<onrpoug Jrlb 1

1, lKsauronrre ofpaHuqenzs. pasnrepnbre sQ(fexru.
2. lMeroArr rroJrfreur,rr HaHoqacr[rl r4 Hauo]vrarepr,raJroB.
3. KnaHroerre roqKu, KBaHToBar rrpoBoJroKtL HauocJror4.



4. Jhonrunecqeullrlfl KBaHToBbIx roqeK/roaHToBbrx rrpoBonor(Ex rroJrylpolloAHr{r(or}brx
MaTepr,raJroB.

5. 3as[czl4ocrb 3HeprI4LI JrIoMVHecIIeHTHbrx KBaHToB or pa3Mopa Hanorracrrarlbr.
6. Ootonnrre KpIacrtuIJIbI vr MeraMalep[aJrbr. flonsrue sanperqeHnofi 3o.rrbr"

PacupocrpaHeHr,re cBera r Qoronurx Marep[aJrax c 3alpeilIeHnofi soHofi.
7. OtpnqareubHble [oKa3areJlb rlpenoMnoHrEs. Meraruarepililrbr u ru:uep6oJrr{rrec:Kile

MaTeplrzrnbr.

8. Meranonepxnocrrr. AHonaa-nrnoe [penoMJreHve r4 orpaxeHr{e,
9. Koruou4uhrepacrBopbr.
1 0. CuunrpoHLrKa, MarHr4rHbre HaHocrpyKrypbr.
I I . Hanopa3MepHaf, orrrr4qecKrur Mr,rKpocKonrrlf, .

12. Onru,recKr{e ceoft crsa c$epuuecr[x qacrurl.
1 3 . llonepxHocrHbre nJra3MoHbr r.r HaHorrJra3MoHr4Ka.

14. OcnonEr JroKaJIbHo ycI,IJIeHHofi ournqecxofi rurarpocKofi4r,r u cneKTpocKorrlrrr"
1 5. Touonofr{fl HarrocrpyKryp.
16. JlasepHax al:ragur^v nirepHoe ocaxAeuue.
17. Cuoco6sr (popunponanur HaHoqacrr{rl 3aAaHHoro pa3Me,pa v yroprrAoqeHnrEx

MACCT,IBOB 9TI4X qaCTI4U,

18. OnruqecKrae mlrorpa([zqecKkre MeroAbr.
19. HaneceHr4e roHKr.rx rrneuoK B BaKyyMe) Ha noAro]KKr4.
20. 3armcb BoJIHoBoAHbx crpyKTyp $eurocoKyuAHbrM na3peHbrM r43nf{egr1rM.
Bon,pocFr pefirznr-ronrpons J'{b2

l. Ocnosnrre cnoco6rr rronfreHr.r{ la:epnoft HaHoKepaMr{Kr4.
2" Bmasur,re pexr.rMa cfleKaHr,rtr Ha KaqecrBo na3epHoft KepaMr4rsr"
3. CneropaccerHue B KepaMr.rKe.

4. cneronponycKaHze KepaMr4Kr{ B 3aBncr,rruocrt4 or nopvcrocrr.r.
5. Kepalrlma o rpaAI,IeHTHbM I43MeHeHr{eM KoHrleuTparlr4r.r nena:pyroqefi 4o6anrcu.
6. I4srrlepeuue crrexTpoB flofnotqeHr,rfl r,r JrroMrrHecrleHrllrrr.
7. ZsuepeHue rropora ortrnqecKoft upovuoorrl aKTr{BHbrx gJreMerrroB.
8. Ouru.recras oKclrAnafl HaHoKepaMr,rKa.
9. Onruqecxar (fropz4uas HaHoKepaMr.rKa.
10. Malue areprypbl. Ourz.recrzfi npe4en A66e. Cy6nomaonoe npocrpaHcrBeHrroe

pa3perrreHue.

11" OcnosHbre rroHtrrl{ Teoprlrl BoJrHoBoAorr. florHoe BnyrpeH]Free orpax(eHue. florepu u
ycrEJIeHr,Ie orrTlzqecKr4x cr,rrHaJroB.

1 2. .Henuueftno-onruqecKr'e s$$enru n 6perroncKr{x BoJrHoBoAil(.
1 3. l3nerr,reHTbr reopr4r,r oilTr{qecKr,rx HaHoaHTeHH.
I 4. MoaeunpoBaHv e orrrr4qecKr.rx s$(pexron n (porouubrx Kpr,rcrnn:Jrax.
15. Cnoco6u nolyreHr{r peanbHrx $oronnr,x Kpr.rcrirJrJroB
Bour2qgrrygl4rgnt.xoumons Jtlb3

l. feuepaqux, pexou6r,rua\r4flrr nepeHoc 3apf,AoB B rronynpoBoAHr{Kax B paMKax soHg:oft
Teopr{r4 [poB oAr..rMoc'ru.

2. lKpucrannuqecK[e crpyKTypbl craJrr,rrluAoB, oKcr{AoB, HrrTp}rAoB, rap6u4pn:
TpaH3I'IcropbI c Me-6asofi, 3axopoHenHrle KoJrJreKTopHbre KoHT€rKThr B oKopocrHbrx
6rzlonrprn;rx rpaH3lIcropax, crlcreMbr MexcoeArrHenrlfi s cKopocrHrx r4rrrefp€IrrbHbrx cxeMax,

3. JletepocrpyKTypbl: oHepfoHesaBvrcptMas. rr€rMrrb, $orosrulrrrreprr, Soro[prreMHr{r$i,
TyHHenbHc'-pe3oHaHcHbre AuoAbr, orlToBoJroKoHHbrer cl{cTeMbr.

4, Hanoronruo3l,ITbl: oHeproHe3aBucnMas, u Ar4naMr4qecKair rrurMrrb, KoH,AeHcaroprr,
ycrpofictna ua IIAE, Ml4.KpoarreHloaropbl, Aarqr4Kr.r, orTr4rrecKr.re ilpoqeccopbr, cBeroBol[br,
IrnHvIu 3aAepXKlI, yMHO)fl.I:teJII,I qaCTOT.

5. IJanoreparvrvxa: rIbe3ogJIeMeHThI, [be3oAarrrkrKvI, rrtrorreKlp]rKr4, loJryrrpoBo rrrvtrclr,
IIpOBOAHI{KLI' MafHI{THbIe, OIITHqeCKLIe SJIeMeHTbI, KoHCTpyKTII{oHHhIe lKoplycHble gJIeMeHTLI



6. Hauotopuctrre MarepI{aIIbI: npoMexyrorrHbre crpyKTypl,r B TexHoJroruqecKoM
llpoqecce Ll3roroBreHlLf, HauogneKTpoHHbrx uzgetuit, Mynbrr4Kariiurr{3aropbr; r,rcrorrHr.rKr{
gHepruu, ceHcopbl"

7. CrepxnponoAHtIKLI: AarqllKt4 MarHr4ruoro u ?IK rrrsnyreunii, Srrcrpogeficrnyrorque
qu(pponue Lr aHaJroroBbre gJreMeHTbr.

8. HSMC: r,rMrrJramrarlus u Kor46r,rHprpoBaH[e c Apyrr.rM]r crpyKrypaMr,r"
9. HanouponoAulllol u uauorpy6ru: ceHcopbr, gMr.rrrepbr, rpaH3r4cropbr,

rrepeKJlloqaTeJru, SJreMeHTbr flaM.f,Ttr.
10. Cnoco6rr AraarnocrlrKrr HaHo- r{ MuKpoyorpoficrn.

If porvr exyroqHafl arrecrarlufi rpoxoAr.rr n (f oprvre eKsaMer{a.
Bonpocrr r exsanaeHy

Bn.rrer 1.

1 . KnaHroso-pa3MepHue s([ (pexru.
2. Mero.qu Jra3epHor,o ct4HTe3a HaHocrpyKTyp.

Euner 2.
1. 3ona Epurruoena [r 3oHrrru crpyKTypa QoroHnrrx Kpr.rcranJroB.
2. Merogu rronf{eHrrf, HaHoqacrr{rl }r HaHoMarepr,rzuroB

Enler 3.
I . llonepxnocrurrfi rrJra3MoHHbrfi pesouaHc.
2. Cuocodbr rronfreHr{f, na3epHofi Hanorepaurarcz

Eurer 4.
I. JLonrunecrleHrlr{s Ha ypoBue HaHocrpyKTyp.
2. Cnoco6br HaHeceHus roHKux rrJreuoK Ha [o.uJroxKr{.

En;rer 5.
1. Mexanusnr (fopnrupoBaHr,rr BoJrHoBoAHbrx crpyxTyp B rpo3paqHhrx cpeAax.
2. OnruqecKal{ oKcHAHa"fl HaHoKepaMr{Ka.

En.rrer 6"

I. Heruneftno-onruqrecKrre s$(lexrrr n 6perroncKrrx BoJrHoBoAax
2. Onruqercxax (fropuAnafl HaHoKepirMr{Ka

Eu.rrer 7.
1 . Srenreurbr reopulr orrrr,rqecKr,rx HaHoaHTeHH.
2. KsaHrosbre rorIKI{, KBaHToBar rrpoBoJroKa, HaHooJroI,I.

Euler 8.
I . (Dusnqecrne oco6eHuocrr.r pa6orrr rerepocrpyKryp.
2. OuruqecKr{e nr.rrorpa(pur.recxze MeroAbr.

Euler 9"
1 . Cuoco6rr Ar,rarHocrr.rK[ HaHoMarepr,ranoB 

"

2 " Cno co 6Fr rro JrfreHr,rr na3epHoft uanor<epauraru.
Bu.rr,er 10.

I " Kornou:AHbre pacrBopbr. onru.recx[e cnofi crna c$epuueor<ux qacrr,rq.
2 " Metalarepr{uurbr u ruuep6oluqecKr.re Marepr{an1;r.

CalrocrosrerbHas pa6ora oryAeHroB BKJrroqaer n ce6s:
1. Ay4uropna-f, caMocroflTelrbnas. pa6ota cryAeHTa no Ar4crlurrJrr{He Bbrrrorr1flerc . Ha

rlpaKTl{qecK}rx 3aH'TI4SX [pu pemeHlllr.r 3aAarl.
2. Bneay4zropna-rr caMocrotreJlbHair pa6ora BbrrrorHrrerc.f, cryAerrroM np1r

yrny6nennoM I'I3yqeI{I{I{ AI,IcqI{rIJrr.rHbr rro reMe upofi4eunoft nexqnu, trpu noAlroroBKe K
na6oparopnrrru pa6orau. Oqronuofi (foprvrofi cauocrosrenrnofi pa6orrr 

"iy4.rrtu 
flBrrsercfl.

kr3f{eHrre rcoHcrreKTa lercqrft , peKoMeuAonanHofi Jrrrreparypbr.
CaMocrosrerbHas pa6ora 3aBepllaer 3arariu Bcex Apyrr4x Br.rAon yre6Horo 11poqecca u

MOXeT OcyqecTBJL[TbC-fl Ha JIeKIII'LIX, [paKTaqeCKIIX 3aH.sTLIux, KoHcyJIbTarIkr.s]X. Kax (foprura
opraHrl3allr'Ira yre6noro rlpoqecca caMoc'rorreJrbna.rr pa6ora cryAeHT,oB [peAc,raBJrser co6oft
IIeJIeHarIpaBneHHyIo cl4creMarl{qecKyro Ae.rrreJrbHocrb rro upuo6perenraro suanuit,
ocyrqecrBnreMyro BHe ayAr.rTopltu.



Kourpoll BbIrIoJrHeHLI.l caMocrosremuofi pa6orrr ocyulecrrrJr t{erc . [F]r.r nhrrroJrneHr{r{
IIpaKTHTIOTCKI,IX 3aAaHVfi , Ua eraaueue.

B qn pocrr rng roHrpors caNdo crorremHofi pa6 otrr
I' B q€rvr 3aKrloqarorcs oco6eHHocrr.r nsaIai\,roAeftc'tBrrfl. gJ]reKTpoMarn[rrHbx BoJrH c

nauoo6rerramu?
2. [aine olpeAeJIeHLIt ocHoBHbIX xapaKTepr{crr,rx rlanoqacrrrrlb], HaHoM arepilu;6".
3. Karne rexHoJIoI'lM cI,IHTe3a HaHoMarepr{aJloB -sBrrrorcr neJrc[eKT]IBHrmu?
4. CQoprvrylnpyftre nonruae 4u(ppar<rlt4oHrrofo rpsAera. Kar ero yueurnrurn?
5. Karue MeroAhr Iro3BoJltror Al{afHocrrrponarr/uryrarr, HaHoo(ire rcrrr?
6. B xarrlx ycrpoftcrnax (sneuenrax) nosnroxmo rrpr,rMeHenr{e HaHoc,ryKTypx,rpoBauHbrx

nrarepzalon?
7. Kax uoNno ylpaBJrtrb Iuupanoft cleKTpa nroMr{HegrleHrlr4ln nanouacruq?
8. Karne rvflbl naaepnoft KepaMHKr.r rrcrron]ffiyror B coBpeMeHHbrx cncteuax?
9. Karue ypaBHeHI4{ rlcrloJlb3yrorc-{ Anfl pacueira Soronu.sx rpr,rcralron? [am

OIII{CAHI,IE.

10. Kar npoI4cxoAl,It nu6op Marepr{irnoB orrr}rqecKr{x KoMrrouer{roB n€[epnbD( cracreiu?
I 1. Onumvre rexHoJroru.recxufi rrpoqecc rrcroroBJreH[fl na3epHoft repananrcra.
12. onumr'Te MeroAbr orleHKra napaMerpoB JrrBepHbrx ycrpoficrn,
I 3. Kanos MexaH[3M (fopmzponaru4r snr.rrarcr.raJrbgbx unenor<?
14. ouuuzre rexHoJrort4lo upo6oro4roroBKr{ Marepr4aJroB u HaHoMarepuaJrog rnfl

[0nyqeHu.fi/r43rreHufi .

15. B qdNr oco6eHHocrlr runep6onnqeoKr4x uarepnalon?

7 . y[IEEHO-METOATTIIECKOE I4 I4H@OPMAUI4OHHO.E OEECTTEqEHI,IE
Ar4C rlullJrr4lrrbr (M oAyJrfl )

a) ocuonnas Jrr.rreparypa:
1. AparenxH C.M. Bne4enze n $enarouano$orouury: $yu4arrreHTaJrbHbre ocnoBbr r4

n€L3SpHbIe MeroAbI ylpaBrlteMofo floryqeHvr v Ar4arHocrr{Kr4 [raHocrpyKTypr,rpoBaHHbrx
Milrepl{tuon : y're6uoe noco6ue rlo HarpaBreHrsM rroAroroBKv 6ararranpuna20040O IZOOZOO1
"OnrotexuIEna", 200500 "Jla:epHax rexnrrKa l,r Jra3epHbre rexgoJrotiu", 200ZOO (ZOOOOOj

"@otoHHxa u onrouulpopMarr.rKa" 14 crrequaJrbrrocr.rrM 200200 "(hro,rexu[Ka" u 20020I
"Jlasepnar rexHr{Ka H Jra3epHbre rexHoJrornu" I c. M" Apaxenxn [v ap.] ; no4 o6rq. pea. c. M.
Aparcenrna .- Mocrna : Jloroc, 2015 .- 743 c. i un, ra6n +-1 oirexrpoH. orrr, ,4racr (CD-
RoM) (211 M6) .-- Bu6nuorp. B KoHrIe q. 

-. c. M. Aparenxu, A. o. Kyuoprar<, B. f.
flpoxouren, B. f" Pay, A" f. Cepreen - rperroAaBareJrrr BnfY .- ISBI{ gtTg-5-g8704-BI2-2.

2. M,etaMrarepl{aJlbl I{ crpyKTyplro opraHr{3oBaHHbre cpe.qbi AJr.rr o[TogJreKTporrr4Kz, CBr{-
rexHHKr4 u nano(poroHr{Kr,r [Snerrponurrfi pecypc]/ A.Io" An4eena [u ap.]. Drercrpon.
reKcroBble AaHHhre.-- Honocu6upcx: Cu6npcKoe orAerreune PAH,20113.- 368 c. .- peNvnr
Aocryra: http://www.iprbookshop.rul32823" 

- 3BC <IPRbooks). 
- ISIIN g7g-S-7692-1310-6.

3' Opnuxon JI.H. Texnororr,Is upu6oporr ouruqecr<ofi sneKrpoHt4Kr.r kr Qorouurcu
[3nerrpon:uufi pecypc]: yre6uoe noco6ue/ Opnuron JI.H.- 3nexrpon. reKc,roBbre AaHHrre"-
Tonacr: Tonacrnfi rocyAaporBenurrfi yHr.rBepcr{Ter crrcreM ylpaBneHr,r n v patr\v@JreKTpoHr4Kr4,
2An.- 87 c. - Pexuru Aocryna: http://www.iprbookshop.rull3ggt2. --^ OBC <IpRbooks>.
ISSN 2227-8397.

6) 4o,no.nHr.rreJrbHafl Jrr{Teparypa :
1. Ous[xo-TexHI4qecKLIe ocHoBbI MLIKpo- rr HaHoycrpoficre [3nerrponHrrfi pecypc]:

yue6Hoe noco6ue/ _- 3ler<rpoH. reKcroBbre AaHn6re.- Cauapa: PEABI43, Z0l0-- 60 c. -PeNIrna Aooryrla: http://www.iprbookshop.nrl10148, 
- 3BC <IPRbooks>r. ISSN 2227-g397

2. Illaulapos C.M. BseAeuLIe B KBaHToByro r{ orrrr{qecKyro eJreKTponrrKy [3nenrpounufipecypc]: yre6noe noco6ue/ Illau4apon C.M., Faruxzponq A.VL-__ Oner.rpoH. reKcroBEre
AaHHbre.- Toucr: Toucrzft rocyAapcrBennrrfi yHlrnepckrrer crrcreM yrrparlJrer{ut 14

pa'4I{oerIeKrpoHI'IKI'I, 2012.- 98 c. - Pexnrra Aooryrra: hltplilwww.ipr:bookshop.t*ltZlZ2. 
-3BC (IPRlrooks>. ISSN 2227-8397.



3. Opnuron JI.H. Ouronrr rexHoJroft4r.r orrrr4 u usl.etrltit 9acrr 1

TCKCTOBbIE .IIAHHbIE. 
-

r..r paAlrogJreKTpoHrrKr.r,

-- 3EC <IPRbooks>.

Ia usAenpttft " Hacw 2
TeKCTOBbTe AaHHbre.-
lI paAr,roSJxeKTpoHrrKr4,

- 3EC <IPRbooks>.

[SnerrponHnfi pecypc]: yve6noe noco6ue/ Opnur<on JI.H
Toucr: Tonrcxufi rocyAapcrBeHnrrft yHr{Bepcr,rre:r c
2AI2.- tl8 c. - Pexuna Aocryna: http:i/www.ii .ru/13959t.
rssN 2227-8397.

2an.- ee c. - p;ffi-il;;;;; 
"ffi;'"*';:;'u'"""';;iJf.i#i*fi;ISSN 222',7-8397.

n) nepuogtrqecKue v3 

^anurflit. ffypnal <Knantonas erreKrpoHr.rKa). ISSN:10(3.lZSf g. ,\rxzn HoMepoB. peNzv
Aocryrra: lrttp ://www.mathnet.ru/qelarchive.Aocryrra: lrttp ://www.mathnet.ru/qelarchive.

2. )liKypuwr <<Oorour.rxa>>, ISSN: I99
ht;tp ://www.photonics. su.

3. Xypnan dlpzrna4uar $oronura>,
Aocryrra: http : I I applied.photonics.pstu.ru/archiv

4. Xypnan <<Hauocprcreurr: QrasraKa, x
HoMepoB. Pexnu Ao cryra: http : I I nanojournal. i

8. MATEPIIAJIbHO-TEXHI,ITIIE"IQE OEE CTIEIIEHI,IE
AI4CIIMJIIIHFI

JlexqrzoHubre ay,qI4TopIrLI ocHarrleubr AocKo,ft (.qug r{nu 
"rr" uapxepa), srrpaHoM AJrt

npoeKrlr4oluHbx clrcreM, rrpoeKTopoM r,r uoyr6yronr
Aygvrcopun p.nfl rrpoBeAeHr{r npaK

ALIaIHOCTI4KLI HaHOMaTepI{a[OB, MeXaH]IKO
I4SMepeHr4jr rrapaMeTpoB rra3epHbx prcToqHr.rK

pa6otu orrrt4rrecKr.rx ycrpoftcrB; ocHaTrleHbr co
o6re4uudnHbrMr4 B JroKaJrbHyro Bhrrrr4cJrureJrbrr
crzrcreMHbrM t4 rrpr.rKJraAHbrM rrporpauruurru o6e
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