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I, UEJIII OCBOEHH'I NI{CUIIII"'IIIHbI
I-{elruu ocBoeHvfl lficqr]n.lrunlr <Hauodorol{uxa>> tBltglorofl :

noryrleHHe :Hanufi o nocne,4HI.IX IOCTHX(eHLr'X n o6:racru
OITOgJIEKTPOHI4KI] I{ QOPMI,IPOBAHI.IE Y CTYAEHTOB HAYI]HO|O MbIIIT
ecrecrBeHHoHayunofi rapruuu lrupa;
r43r{eHr4e MaTepLIaJroB, I4Merorlr4x Hal{oMeTpoBbre pa3Mepbr c Ho
cBoficrBaM14l

o u3yqeHr4e coBpeMeHHbrx pa:pa6oranHrx apxr,rrexryp rz rexHono
HaHOcTpyKTypr.ipoBaHHbrx ycrpo14cTB f9Hepauuu, ycaJreHr.rr,

AereKTripoBafl r4r 3JreKTpoMafHr4THofo r43nyrtenlrfi u npu6opon ua ocn

2. MECTO AI4CIIIII|IJTI4HLI B CTpyKTypE OnO
fiucguntmua <Hauo$otoHuxo) oruocrzrcs K Arzcrlr4rlJll4HaM rro

qacr4 6roxa 8.1 ocnosHofi npo$ecuroua.nrnofi o6pasorarelrnofi
Ar4crllrnJrr4Hbl npoxoAr4T B TperbeM ceMecrpe, TaK KaK ona rpe6yer 6aso
o6racrr4 uaHorexuororzft a $n:ur<u rrepAoro reJra, gnanuft M
KOMnO3fi qlrOHHbrx MaTepr,raJIoB.

ft.r usyreuur,4r{cqr4nJrrrHbr cry4eHTbr AoJrxHbt o6raAarb
HaBLrKaMr4 rro r4cnoJrb3oBaHr4 ro HaHopa3MepHbIX ycrpoficrB, HauoMarepr4alr
o6racrr4 uano<poroilur<u.

Ocroesue ArzcqrinJrr.rubr ueo6xo4rzrr,ro Arr t43yqeHl4r cJreAyrotUnx Ar4c
yue6uoro n:rana: <Maxpo- r.i HaHocllcreMbr B TexHriKe Ir rexH
npor43Bo,qcrBa M Kpo- u HaHoclrcreMD, <KpucramorpaSur>, <flpe
BbtrrorHeHr4e HayqHo-r4ccreAosarerlcKoE u nunycxHoft nnaluSuxaqaouuoii

3. KOMTIETEHIIUU OEYIIAIOIIIEIOCfl, OOPMI4PYEMbIE
O CB OEH\Lfl NI{CIII4II JII4HbI

B pe:ylrrate usfreul4t II4cuIrrrJrr4HhI cryAeHT AoJIIKeH ocBor4l.l cJt

OliK-4, Cnoco6Hocrb caMocrorrelr,uo npuo6perarr z
,4errenr,Hocrl4 HoBbre 3HarII4s r4 )MeHrzlt B cBoeft npe4uernofi o6lacru.

B perymtare ocBoeHr4l .qucu nJrr.rHEr o6ylarorqllficir 4oJrxcH aeM
pesylrraru o6pa:oaanux:

1, 3narr: 6asonrre flpr4Hur{nbr pa6oru uanoSoroHHbrx ycrpoftcrB
MaTepr.raJloB, rrMeroqux HaHoMeTpoBbIe pa3MepBI, r,rcflojlByeMbrx B

onroolreKrpoH14Kz (O11K-4);
2) Yuerr: npriMeurrr, noryqeHrrrre 3HaHr.rr npu pa^:pa6or:xe

npou3BoacrBa HaHocrpyrrypr4ponauuux ycrpoficrn Sorouurlr (OnK-4);
3) B:ragerr: HaBbmaMLI onpeAereHl4t ocHoBl{Lx napaMerpoB

onro3rreKrpoHrzKra (OnK-4).

4, CTPYKTYPA I,I CONEP}KAHI4E NI,I
cocralrqer 4 saqetHtx
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Pa:ae,r 1. Ortrlt,IecKHe cBoiicrBa fi aHoK{JMl03ltrHbtx
MaTepraaoB t6 4 4 I
JIeKrIr4r l. HaHoMareprja,'rbr u paruepnue sS$exml 8 2 2 4
Jlexuus 2, Pa:roo6pa:ae rnnoB HauoMarepr.raroB t4 r.rx

cBoacTB. 8 2 2 4

Pa3Ae,'r 2. @r.i3r.tKo-xHMUqecKl,te cBofi crBa HaHoqacrHIl 30 + t2 t4
,rIeKuHr 3, Meroan no,ryuenur HaHoMaTepr4aJroB,
HaHoqacrr4u, rerepocrpyKTyp, QoroHHbrx KpucraJuioB

15 2 6 7

JleKurlr 4. Mero,4u auarnocrrlKr..r HaHoMarepr4a,roB l5 2 6 7
Pa3aer 3. HaHon,ta3MoHHKa l0 2 6
JleKuraa 5, Bgaa roAefctsr4e c MerajlJ'ttqecKr.lMr.t
HaHOCTpyKTypaMr.t u Har{oqacruuaMu l0 2 2 6

Pa:ae.n 4. Texso.rrornlt IIpo[3BoacrBa
HaHocrpyKrypup0BaHHbrx vcrooicrB 26 4 t0 12

JIeKuur 6, Texuo,rorau lonyqeHHr HaHoMarepr4aroB x
HaHOCrpyKTyp r.i ycrpoicTB Ha fix ocHoBe

12 2 4 6

JleKuHr 7. Pa:pa6orxa u npoeKTr.tpoBaHr.le 3neMeHToB
uaH o Soro u lr r< r.r

l4 2 6 6

Pasaer 5. @urnxa npn6opoe Ha ocHoBe HaHoMarepHaJroB 12 2 4 6
,rleKurar 8, Ousuvecrne npnuuanu pa6orlr [.r cosaaHue
npu6opoa Ha 6a:e HaHoMarepua:roB ri KoMno3[.trHbrx
crpyKryp

12 2 4 6

Pa3aen 6. Paspa6orrca apxr{TeKryp
HaHocf pyKrypupoBaHHbrx ycrpofi ct B

t4 2 4 8

,rleKurr 9. MoAeluponauue ceoficra, Susuuecrux rBreHr.jfi 14

TexHoJtofltqecKux IIpoueccoB B HaHoMaTep[ajlax t4 2 4 8

Sxramen 36

I,lroro 144 l8 36 54

JIa6onaro 3aHSTUS
Ns voayrr

ahcuHn,'ltrHbl
Ns
n/l

HaHnaeHoaaHue n/rz,rll xpa'rxoe cogepxanrae la6oparol
pa6or

,IX Tpv IOEMKOCTb

vacoe)
Parge,r l
Onruqecxlte
csoficrsa
HAHOKOMTIO3HTHbIX

MaTepuajroB

Ne 1.1 [4:y.reHrae cneKrpoB npo[ycKaHr,r, HaHoMarepr{i B 2

2 Ne1 .2 I4ccrenooaHne HaHoqacrau Mor.oaaMH aroMHo- 2



5, OFPA3OBATEJTII']IbIE TEXHOJIOII4I{
o JIeKrlr.ioHHo-ceMI4HapcKat cl4cTeMa o6yueHhn (Tpaar.rqlroHHBIe JreKqrzo
I o6y.{eHrze B MaJrbrx rpynfiax (nunolneriue .na6oparopnr,x pa6or o

T pdx ueloner);
. TexHoJrorrzr npo6nevuoro o6yuenur (case study), llpu

IIpaKTr4qecKoro np14MeHeHr.ir paccMoTpeHHofo TeopeTriqecKofo
ALIanof co gryAeHraMa Ha npe4Mer Bo3MoxtHrrx cnoco6oB perxeHr.is

. Macrep-KJraccbr (4enloncrpaqur Ha IlpaxTrlr{ecKrrx 3ansrt4flx
no pa3rr.rrrublM relra"u);

ONPUMEHEHI4E MYJIbTI4MEAI,iA TEXHOIOIIZIZ

rrpr{MeHeHI4eM KoMnbroTepHbrx npe3eHTarlr4rz I4

npoerropa rzJrrl ronanrrorepa);

(npone4euze lerqno

. uHOopMarluoHHo-KoMMyHr,rKarlr4oHHble rexllonoruz (npalreueuue

paccM
MaTepr.r

IIOCTABJI

c
AeMOHCTparlr4OHHbrx oiqbto

)

Parae,r 2. OusuKo-
XHMHqECKIiE

cBoficrBa

No 2.1 llolyueHrae KoJrJroHAHbrx pacrBopoB HaHo

Ns 2.2 Meroalr oca.tr(AeHHr HaHoqacrnrl Ha

Ns 2.3 tr4cc,leaonaHue HaHorlacrtrrl MeroAaMr.r pacrpo

J\! 2.4 fio,ryueHrae cneKrpoB nov6HHaqnouuoro

J\! 2.5 Hsyveuae MeroAoB peHrrcHocrpyKrypHoro

Ne 3. I flonyveule u uccJleAoBaHr4e roHKllx
TUIEHOK

Pazgel4,
Texuolorun
npoh3BoAcTBa

HaHocrpyKrypupoBa

J\! 4.I Hcc,reaoeaHne o6pasqon HaHo- r4 MltKpo
nonaoqrn P3M

Ilir 4.2 tr4ccneaosaHlie JrHHeeK na3epHbrx Ar4oAoB Ha

Ns 4.3 (DelaroceKyHAHoe na3epHoe cnpafi6

l\lb 4.4 @elrrocenyu4uoe HaHocrpyKryphpo

Pasge.r 5. (Duszra

npn6opon Ha ocHoBe
Ne 5.1 Hcc,re4ooanue rpa$eHeHonux
BO3MOXHOCTI4 I4X HCNOJ]b3OBAHH'

i\! 5.2 3anucr BoJrHoBoAHbrx crpyKryp B o

Parae,r 6.
Pa:pa6orr<a
APXI,ITEKryP

HaHOCrpyKTyplrpoBa

Ne 6.1 i,Isyveur-re MeroAoB :oHAosofi ,rr4rorpa

Qopvupoaauue ra4aHHbrx HaHocrpyKryp

bre 3axrTt4r);
nax r43 

lByx 
Lt rrrr

eHriri BLnpocoB
., l4g[O+b3yerct
{oil 3aAalqu;

B pacqeTa 3aAaq

TexHororr4fi lrs MoHr4TopLIHta reKyuleil ycneBaeMocrll cryAeHToB r.r Ko
OHHbIX



6, OIIEHOIIHbIE CPEACTBAITJT' TEKYIIIETO KO
ycnEBAEMOCTt4, IIpOMI]}ItyTOrIHOfr ATTECT

OCBOEI{I4fl AI4CIUIUII4HbI I4 YIIEEHO-METO
OFECTIET]IEHI,IE CAMOCTO-flTEJIbHOfr PA,FOTbI

Texyrqufi KoHTpoJrb ycrreBaeMocrr.r rBJr.,rercr pacnpegenduur,ru r.i

HecKoJlbKI4X COCTaBJI'IOLUUX,

i. Pesylmarupefirunr-rconrpoll.
2. Bunolsesr.re u:arqura la6oparopurx pa6or.

Bonpocn peiirugr-roHmors Ns 1

1. KnaHrosue orpaulir{eHr4r. Pasnaepur,re srf $exrlr.2, Mero4r,r nonyreHl,Is HaHoqacrLIU rz r{auoMarepr.iaJloB.
3, Ksafironbte roql{a, KBaHToBar flpoBotroKa, HafiocJrou.
4. Jltoir.rauecrlenqur KBar{ToBbrx'ro.rex/xsafiroelx nDonoJroKax

MaTepriaIoB.
5. 3asucfiMocrb gHeprrrr4 JTloMIzHecrIeHTHbrx KBaHToB or pa3Mepa Ear{
6. @orosnrre Kpr.icruJrLr 14 MeraMarepr.raJrbr. lloHsrlie

Pacnpocrpaueuue cBera B $oronnr,rx vareprraJrax c 3anpeqessoft gonoii.
7. OrpuqarelrH;Ie rroKa3areJrb [peroMJreHlrr. Meravarepua,ut u

MaTepr.IaJrbr.

8. Meranonepxnocra. Asonra,rLuoe nperoMJrentle a otpalfieHr{e.
9. Kollor.rAnuepacrBopbr.
1 0. CnuHrpoHlixa, MarHrzrHbre HaHocrpyKTypbr,
1 1. Hauopasrr.repHar orlTl4qecKat Ml4rpocKorlr4{.
I 2. Onrlr.recrrae cnoftcrna c$epuqgcKr4x rracrrlq.
1 3. Ilonepxuocrulle rrJraiMoHLI I4 HaHonra3MoHI4Ka,
14. OcHoen roKaJrbuo ycr{JreHnoii onrurqecKoft Muxpocxon}ilr }r
1 5. Tono,rorzs HanocrpyKryp.
i6. Jlasepnar alr'nrlun u na3epHoe ocor(AeHr4e.
17. Cnoco6u Sopvuponaunr HaHoqacrr4rl 3aAaHHofo

MACCI,IBOB 3TI,IX qACTI4II,

I 8. Onruqecxue ;ru.rorpa$uuecrue MeroA6r.
19. Haueceuue ToHKHX n:reHoK B BaKyyMe Ha noAJroxKlr.
20, 3anuc;r, BoJrHoBoAHr,rx crpyKTyp rf eurocexya4utrM Jra3peHbrM

B HaHOCTpyKTypZpOBaHHbrP(

4. PesoHaucuoe paacetHlre cBera Ha HaHocrpyKTyprlpoBaHHbrx nre
5. CnepxpasperneHlre u ycr-iJrenr.re B MeraMauepv aJrax.
6. Oco6esgocrn orrrt4gecKux ceoficrg MeraMarepliaJloB.
7. OcuosHrre cnoco6rt [oryrreur4r lasepnoii HaHoKepar4r.rrrz.
B. Zrl'aepeHne cIreKTpoB florror{eul4s rr nroMl{HecqeHrlltu.
9. tr4suepeuue lopora onrr4rrecroft npouHocr:n arTrrBHbrx SreMeHToB,
I 0. OnruqecKa.s HaHorepaMr.iKa.
I 1. OcHoglrbre floH.srlir reoprar.i Bon]:roBoAog, f]oruoe BHyrpeHHee

yculleHr4e onTr4qecKLIX Cr4fHairoB.
1 2. Henzseftno-onrlrqecKr.ie s$r[ex.ru n 6porroecr<lrx BoJrHoBoAax,
1 3. SreN.reHrlr reopr4r4 otrrr4qecKl4x lraHoaJ{TeHH.
14. Mo4elrzponan e onrlrqecKux e$Ser<ron n rforonnnx Kpi,rcrannax,
I 5. Cnoco6tr [oryrreHr.iq peanlutx $orouusx Kpr,rcraurJroB.

Bonpocu pefiraur-xonrpo,rr Nq2
1. flra:nos-noJrrpuroHHbre s$$enrlr

MeTaMaTepr,taJrax.

2. floeepxuocrubrenJla3MoHbr.
3. llolrpurouHbre KpacranJrlt.

pa3Mepa 4

I

I

PoJrr 
I

tO I4TO AM
DCKOI0

AEHTgB
oDarr Hfl or(eHr(e

I

tIpoBo]IFr.rr(oBbrx

ICTIZIIbI,

3OHLI.

Kpr,rcraFJrax fi

ynopfiAqqeHHbrx

{orepu u



BonpocH pefi rraHr-Ko$rpenr.Nq3
1. fenepaqul, perou6unauzr u nepeHoc 3apfiAoB B no

Teopnr4 npoBo,4r,rMocTr4.

2, (D[sr4qecKr,re oco6eHHocrn pa6orbr rerepocrpyKTyp.
3. Hauororr.tno3uTbl: 3HepfouegaBrrcuMag. i4,qI,IHaMI4qe0Ka,

ycrpofi crna Ha IIAB, Mr.rKpoarreHroaropbr, Aarrrr4Kr.r, onrrrqecrr4e npoq
JI4 Hr.irz 3aAepXKr4, yMHOXT4TeJIIi qaCTOT.

4. Hauoxeparr.rrzra: IIbe3ogreMeHTbI, IIbe3oAarrIHKI{, At4 SJIeI(TpI,IKII,
npoBoIHI.IKLr, MafHr4THbIe, OUTIITIeCKI,Ie 3IeMeHTbI, KOHCTpyKIII]OHHbTe KO

5. Hauonopucrbte Marepr{alrbr: npoMexyroqnbre crpyKTypbr B
npoqecce r43roroBJreHrzr HaHogJreKTpoHHbrx a3lerr4fi, Myrb
3Heprlru, ceHcopbr.

6. CnepxnpoaoAHlrKlt: .{arqaKr4 MarHvrHoro u IrlK n:lyueuuft,
qra$ponue r4 arraJroroBrre gJreMeHTEl.

7. H3MC: r4MrrJraHraqr4r u xona6uuuponaurae c Apyrr4Mr.r crp
8. Hauonpono4nrzru ri uanorpy6xz: ceHcopbr,

nepeKJIIoqaTeJIa, 3JIeMeHTbI [aMtTLI.

1. Knaurono-parMepHbre s$$er<ru.
2. MetoArr rasepHoro cuHre3a HaHocrpyKryp,

En,rer 2,
1. 3oriHa.s crpyKTypa SoronHrx r(pr4cralrlroB.
2. Merolu [oryqeHus HaHoqacrr-iq 14 HaHoMareprzaJroB

Eluer 3.
l. Ilooepxuocruufi nnaguouuuft pe3oHaHc.
2. Cnoco6u nonfrerue la:epnofi HaHoKepaMr.rKn

Fu.rer 4,
1. Jlrcuuuecqesuur Ha ypoBHe HauocrpyKryp.
2. Cnoco6sr HaHeceHrz.,I ToHKr{x [JteHoK Ha rroAJIo)KKr4.

Bu,rer 5,
1. Mexanaglr $opnauponaHur BoJrHoBoAHbrx crpyrTyp r upoapauuux cpe4axl
2. Onruqecxar HaHoKepaI\n4Ka.

Bu.ner 6,
i . Hernnefiuo-onrr,rqecrrle sSSercru n 6perroncr<ux noJrHoBoAax
2. Ilorrpu'rouuue Kpr4craJrJrrr,

Eu.ner 7.
1. 3:reiraetlru reoptia ollTrlqecKtix HaHoaHTeHH.
2. Knaurosrre roqxr,r, KBaHToBaJT npoBotlora, Hauoclror4,

Bu,rer 8.
1. (Dusraqecrue oco6enuocra pa6oru rerepocrpyr<lyp.
2. Onrlr.{ecKze lurorpaSrauecrrze Merorr,L

Eu,rer 9.
1. Cnoco6u 4zarHocrlrr(r4 I{aHoMarepuanoB.
2. fl,ra:rr,rou-nol.apurouHue s$$exrlr.

Fu.ner 10.
1. Ko.ruou4nue pacrBopbr. Onruqecrv e cnoftc:rna c$epr.rqecKr4x qacrriq.
2. Meranrarepaanu z runep6olzuegKr4e MareprraJrbl.

3oHHoi

ororu{rlecKoM
r; rioloqEuKu

AeftclByrorlr4e

TpaH?rrcTop6r,



CantocroqremHas pa6ora clyAeHToB BKJrIorIaer B

l. Aygrzropuaa caMocrorreJrbHar pa6ora cry4eura no
lpaKTurIecKI4X 3aHtT[qX flpl4 pgIiIeHuI4 3a{arl.

2. BHeay4uropnar caMocrotreJrbHar pa6ora Bbr orHserc,
yr,:ry6reuuov rr3yqeur,r[ Ificrlr4flnriubr rro reMe npofi4eunofi Jrexrlr{}r,
laboparopuma pa6oraM. Ocuonsofi rpoprr,roil car\4ocroflreJrbHoii pa6oru
u3yrlenve KoHc[eKTa reKr{ufi , pelcoir.rengotaunofi "rlureparypu.

Calaocro.{rerbH at pa6ota 3aBep[iaer 3aAarrrz Bcex apyrux Br4AoB
MOXeT OCyrqeCTBJrrTbct Ha JIeKI_U4.'IX, flpaKTr4r{ecKrzx 3aHrTr4rx" KoHcvJIb
opraull3arluv yqebHoro npoqecca caMocrotreJrbHa, pa6ora c'ry4euror
ueleHa[paBireHHyro c]icTeMaTr.iqecKyro AerTeJrbHocrb rro fipu
ocyqecrBJrreM).ro BHe ay.4r4Topr4r.r.

Kourpoll BbrnoJrHeHr.It caMocrotreJlr,Hoit pa6orrr ocyuecrBJrsercr B

3arlr4Tbr ,ra6oparopurx pa6or no 4rzcqurrJrrzHe, Ha DK3aMeHe.

Bonuegulry {eHrpen! ca}rocro.fireJrrgofi p46eTEI
1. B qeu 3aKrroqalorcr oco6euHocrl4 n:arlrr,rogefloroaa 3JreKTpo

uauoo6r,enraur.r?
2. lafire onpe4eneuut ocHoBHbIx xapaKTepr,rcrlzK HaHoqaorr4rlbr, Har{
3. KanuerexnoJronzrz crruTe3aHauoMarepr.iuoB rBJrrlorct
4. Crpopuynrzpyftre nouarue 4u$paxqaouHoro npeAera. Kar< ero
5. Kar<ue MeroAbI rro3BoJrgroralrar.soc:raponart/usv,lart
6. B xaxux ycrpoftcrrax (onel'tenrax) Bo3M.oxHo rrptlMeHeHr{e

ir.tarepua,ron?

7, Kax uoNso ylpaBJrtrb ur.rpuuoii c[eKTpa nroMrzHeaueHrrr4r4 HaHo
8. Kanue rznrr la:epuoft KepaMrrKr4 ltcrroJrl3ytor B coBpeMeHubrx
9, Karue ypaBneFrr{r r4cnoJt3}'rorcr 4lx pacudra $oronntx

onIIcaHI4e.

10, Kar [pot4cxoar,rr B6I6op uarepualon orrrl.iqecKHX KoMnoHeHToB
1 1 , Onuulrre rexHororu.recxufi npoqecc rr3r,oroBJreur.ir lasepnoft
12. Onuuure MeroAtr oqeHKr4 flapaMerpoB ra3epH6rx ycrpoficrB.
I 3. Kaxos Mexanri3M $opvzponanru grrr.rraKcrlanr,Hbrx nlenox?
14, Onulrure rexuonorrtrc lpo6oqo4roronKl{ Marepl4aJroB r4

nolyreuua/rzsyreuvr.
1 5. B'rdr\,{ oco6enuocrrz ruinep6olu.recxl.rx uarepua,ron?

7. yqEFHO-METOAI4qECKOE r.I IiHOOPMAIIT4OHHOE O

Ar4crlr4rrJrr4Hrbr (M oAyJrfl )
aJ ocHoBHafl J'rnTepaTypa:
1. Apare:un C,M. BeeAeune n cpeuroua;ro$orouuny:

Jla3epHbre MeToAbr ylpaBJrteMoro rroJlyqeHr4r rr ArzafHocTzKri
Marepr.IaJroB : yue6noe noco6ue no HarrpaBneHl4sM noAroroBKlr
"Onrorexuura", 200500 "Jla:epnar rexHr,rKa v ra3epHbre rexuororfiu,',
"Oorosllxa a onrouu$opl.r aruxa" u cleqrzaJrbHocrtM 200200 ,
"Jlasepuaa rexHr.iKa r.i Jra3epur,re rexsolorurz" / C. M. Apane,:rxs [z ap.] ; n
Aparer.rHa .- Mocxsa : Iloroc,2015 ,-- 743 c,: usr., ra6l. + 1

ROM) (211 M6) .- Eu6rr.iorp. B Konrre q. 
- C, M. Apane-rrru, A.

Ilponourer, B. f. Pay, A. l. Cepreer - rperroAa.Bare,rlr BnfV .- ISBN 978-s
2. Merauarepraalbr u crpyKTypHo opraHr.r3oBauHbre cpeAbr AJrr o

rexHr4xr4 r.r uano$oronuicu [Slerrponutrft pecypc]i A.IO. Ar4eena [z
TeKcroBlre AaHHBre.- Honocra6upcr<: Cu6trpcroe or,{eJreHr4e pAH, 201 3.--
Aocryra: http://www.iprbookshop,nr/32823 . - 36C <IpRbooks>. - ISBN
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3. Opnuron JLH. Texuo:rorua npu6opon onruqecroft eJreKrpo
f3nerrpouutrfi pecypc]: yve6uoe noco6ne/ Op,:ruron JLH.- Olerrpou. re
Toltcx: Toucxufi rocyAapcrneuuuft yuunepcarer cncreM ynpaBneHufl. u
2012,- 87 c, - PeNlrlr 4ocryna: http://www.iprbookshop.ru/13 992. --rssN 2227-8397.

6) gono.nuure,r6Har Jrr{Teparypa:
1, (Dugraxo-rexnuqecKr,re ocuoBbr r\lrzKpo- rz Hanoycrpoficrn [3ne

yue6uoe noco6r4e/ - Slerrpon. TeKcroBbre AaHHbre.- Cauapa: pEAB
PeNrzn 4ocryna: http://www.iprbookshop,rr.r/1 0148. - 3BC <lpRbooks>. I

2. lllan4apoa C.M. BeeAeHrie B KBaHToByro l{ oflrr.rqecryrc sreKTpo
pecypcl: yue6noe noco6lre/ illau4apon C.M., Baurr<upoBa A,I4.-
AanHue.- Tonacr: Torvrcxufi rccyAapcrBeuHblfi yuurepcurer
paAr{oeJreKrpoHnxu, 2012.- 98 c, - PerNun 4ocryua: http://www.iprboo
3BC <IPRbooks). ISSN 2227-8397.

3. Opluxon JLH. Ocnonu rexuo:rorr4u onrr,rqecKr4x MareDr{aJroB rr

f3rertpouuufi pecypc]: yrre6Hoe noco6ue/ Op:ruron JLH.- Dlenrpon.
Toiucx: ToucxrEfi rocy4apcrnennr,rft yuunepcurer cr{creM ylpaBJreHr{r a
2012.- 88 c. - PeNur,,r gocryna: httpr//www.i1:rbookshop.rul13 959. -rssN 2227-8397.

4, Oplzron Jl.H. OcuoeH TexHoJrorlrfi olrr.iqecKr.rx MareprraJron u
[Saerrpouuuit pecypc]: yue6uoe noco6ue/ Oplnxoe JI.H.- 3nerrpou. r
Tonacr<: Toucnufi rocy4apcrneHurrft ynunepcurer sr4creM ynpanJreHrrr r4

2012.- 99 c. - Pexzu 4ocryna: http:i/www.iprbookshop.ru/13960. -ISSN 2227-8397.
n) nepuo4z.recrtre [3AaHr.rs:
L XypHan <KeaHroBaa 3rreKrpoHuKa), ISSN:1063-7818. Apxzn

Aocryna: http://www.mathnet.ru/qelarchive.
2. Xypna,r <@oronuro, ISSN: 1993-7296. Apxvrs

http ://www.ohotonics. su.

3. Xypnan <flpurclaguar $o:ronrrru, ISSN:2411-4375. Apxun
,4ocryna: http ://applied.photonics.pstu.ru/archives.

4. Xypua.n <Hauocacreuu: $u:zxa, xr.rMrlrr, MareMaruxo, ISSN:
HoMepoB. Pexrnu gocryna: http://nanojournal.ifmo.ru/arlicles.

8. MATEPI4AJIbHO-'TEXHI4IIECKOE O

AI4CIII4 IIJIIIHbI
JleKUr4oHHbre ay4u.toprrrl ocHarrleubr .{ocroii (Ars Mena vrn

rrpoeKIIr4 oHH6rx cr{creM, rpoexTopom u uoy,r6yxou.
AyA|Topt4r.i AJrr npoBeAeHr.i.r npaKTl,rqecKux zanstui,t

aIraf FrocTI.{KI.t HaHOMaTepLIaJIOB, MeXaHIZKO-OIITtZr{9CKI4MIl KOMIIOHeHTaMI.i,
napaMeTpoB na3epHbrx ricToqHr.iKoB .4Is IpaxTr4rrecKofo r43yqeHr.{t
onrriqecKr4x ycrpoicrB; ocHauleHbr ooBpeMer{HblMr.i repcoHanbHblMH
o6re4rzndHuuir,ru B JroKarbuyro B6lrlllcJrrzrenbHyro cerb u yKoMrIJreKTo
crlcreMublM r4 [przrlra,4HbrM [pofpaMMHbIM o6ecneqenaeu.
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Pa6oqag nporpaMMa lr.icqlrrtrl4nbr cocraBneua B coorBercrBr4rz c

BO no nanpauesuro 28.04.01 Hasorexnolorau rz Mr4KpoclrcreMHafi

IIOATOTOBKTI l{HNenepuo-rf u3r4qecKrre TexlroJrofr4ll B HaHOrrHIyCTpnr4

Pa6ovyro nporpaMMy cocraBlrJl

Peqenseur
(npe4cranrzre:rr pa6oro4arem)

(C'14O, flolfltlcb)

V./. *z
.} (Mecro pa6orbr, aoJixHocrb, <DI4O, rlo

l lporpaMMa paccMorpeHa r.I o4o6peua na saceAauun radelprr OlrlIM
flporoxor Ns .t/ or y'3, y'Q.y'f rorc

3aregyroqui KaQe.qpoft

Pa6oqas [porpaMMa paccMorpeua ll o4o6peHa Ha 3aceAaHrir4 yqe6Ho-M

HanpaBneHlrr 28.04,0I Hanorexsolonrr4 14 MlixpocrrcreMHartexHr{Ka r4

ZuxceHepno-$u3urrecKue rexnoJrofrzr.r B HaHor4H qycrpLrr4

flporoxorNo flr! o'r y'3.y'A.y',frorc

llpeqce4are:r KoMr4ccrzri
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