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1. UEJIr O CB OEHtrfl Mcr[trrrJrr4Hbr (MolryJrrr)

L[enrrraz ocBogHrrr Ar,rcrlt4]rJrr{rru <Hano(poroHrrKa) rBrrrorc.s:o ro,[yqeHl{e gnanuft o IlocneAHl4x AocrrrxeHr{rx B o6nacrz nano(poroHr,lru u
orI'rogJIeKTpoHrIKlI z lpopvzpoBaHlle y cryAeHToB HayqHoro MbrrrrJreHnfl. lr conpeueuuofi
ecrecrBenHonayrHofr KaprlrHbr Mvpa;

' I43yqeHI4e MarepI'ItlJIoB, llMgrolql,Ix HaHoMerpoBhre pil3Mepbr c HoBeftIlruuu ofirr.rqecKraMr4
cnoiictnaurn;

' I43) reHHe coBpeMeHHbIX paepa6orauursx apxl4TeKTyp ur rexnonorraft [por,r3BoAcrBa
HaHocrpyKTypI4poBaHHbIX yctpoficrn reueparllru, ycvreHvrx, MoAyJrrrlr4r,r, nepelarru pr

AelleKTI4poBaHr4tr gneKTpoMarH[THoro r.rsflfreHr.r.s u upu6opoB Ha ocHoBe raKr{x ycrpoficrn.

2. MECTO AI{CqUIJIIIHbI B CTpyKTypE olnolr Bo

lucgunnuna <Hauo0oronzxu orHocnTcr K Avcrlr4rrnvrHaM no nrr6opy yapuarunnoit
qacrI4 6noxa 8.1 ouroeuofi uporpeccr.rona::rnoft o6pa:onaremnofi rpofpaMMbr. ZsyveHze
ALIoqLIIJII{HbI npoxoAl{T B TperbeM ceMecrp,e, TaK KaK oHa tpe6yer 6agonofi rroAroroBKr4r Bo6lacrll HaHorexHolorzft u (fzsuxrn rBepAoro rerra, gnanr.rft MeroAoB rroJrweHr4t
KOMIO3 LIIII{O]IHbIX MATepuanOB.

IIts u:]rreHrllr AI{cIII{[Jr]aHbI cryAeHTbr AonxHbr o6naAarr 3HalrprflMu, yMeHr,rrMrr E
HaBbIKaMII Iro t4crloJtb3oBaHrlro HaHopa3MepHbrx yctpoficrn, HaHoMarepr{aJroB u rax ceoftcrr} B
obnacur nauo$orour,rru.

ocnoeHue Allcqa'rnpIHrr neo6xoAllMo AJI' n3yqeuur cneAyroqflx Arrcrlr4rrJrrzH ]r rrpaKTrrK
yue6uolo rIJIaHa: <Mzrpo- u HaHocl{creMbr B TexHr4Ke u rexHoJrof[rx), <T'exuonorzur
rlpoll3BoAcrBa MVKpo- I4 HaHocucreM), <Kpzcrannorpa(fur>, <llpe44rzrnJroMHar [paKTr4Ka),
BbITIoJIHeHI{O Ha) rHo-t4ccJleAoBarenrcroft LI BbIrIycKHoft rnanr.r(pr.rKarllroHHofi pa6orrr.

3 " KOMTIETE]IIqUU OEYIIAIOUIEI'OCfl , OOPMIIPYEMbIE B PE3YJIbTATE
o cB oEHtrfl I.WCW,rrrJrrrHhr (MoAyIq)

B pesyulmre u:iyqeHurl AI{oqurInI'HbI cryAeHT AoJrxeH ocBo}rrb cJreAyroque KoMlereHur,rr4:
ollK-4. Cnoco6uocrb citMocro.rreJlbuo npzo6perarr r{ r,rcrroJrb3oBarb B npaxrr,rqecxofi

AerreJrbtFrocrr.r HoBbre 3HaHr,rr u weHurs s csoeft [peAMerHofi O6nacru;
fIK-l. .fotoenocrr (fopuynupoBarb IIeJrpr u 3anaqv Har{Hbx r4ccneAoBasuft n o6naclu
HaHorexHoJIon'rII4 I'I MllKpoct4crenaHofi TexHIitKLI, o6ocnosanuo nu6zparb Teoperr4qecK'e 14

3KC[ep]rMeHTaJrbHbre MeroAbr r{ opeAcrBa peureHus c(}opuynupoBaHHbrx 3araq;
fIK-2. forollnocm paspa6arblBarb MeroAr4Kr,r [poBeAeHr,r{ zccne4onanuft vr rzslrepenuft
rlapaMerpoB u xapaKTepI{crI'IK us!:enuia HaHorexHoJIorIlH vr. MLrKpoc}rcreiuHofi TexHr{Kr.r,
aHaJrr.r3r{poBaltb r4x pe3ynbTaTbr.

B pesynsrare ooBoeHlrrl ALIoIIt4rIJIt4Hrt o6y.rarorquficx 4orxeH AeMoHcrpLrpoBarb cneryrorlr4e
pe3ynbr€rr6r o(rparonauzx :

l.3nam: 6asonrre rprIHIIrIrIhI pa6orrr uanoQoroHnrx ycrpoficrn @K-1); cnoftcrna
MarepI4aJIoB, I4MeIoulrIX HaHoMerpoBble piBMephr, I4crIoJIByeMbIX B o6uactr,r uano$orour4Ku u
orrroeneKrpoHtrKLr (OnK-a) ;

2) vrr'rerr: lplrMeHtrb loJryqeHHble roaHus. rrpr4 pa3pa6orxe apxr.rreKTyp'r r.r rexHoJror.r{r,r
rpor'r3B oAcrBa HaHo clpyKrypt{poBaHHbrx ycrpofi crn $ oroHzrcll (IrK-2) ;

3) Bna4eG: HaBbIKaMv onpeAeJleHns ooucBHbrx rrapaMelpou ycrpoftcrn uano$oroHr.rKr.r 14
orrroeJretK rpoHLrKr{ (OilK-4).



4, C'TPYKTYPA I]t COAEP}ITAHI,IE AI,ICqZTIJII{HbI (MOAYJIfl)

Ct6rrlatr AoeMr(ocrB AkIcIIr4rL[r{HbI cocraBnrer 4 sa.rerHrx 144'raca.
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5. OEI'A3OBATEJIbHbIE TEXHOJIOII4TI,I

oJlgKlll,roHHo-ceMr,rHapcKa"rr c[creMa o6yrreHrrfl. (Tpa4w\r4oHHbre JreKrIt4oHHbre sa1flTkrfl);
o o6y'reHl'Ie B MaIIbIX rpyrtnax (nrrnonnrlnue ra6oparopubrx pa6or B rpymrax r,r3 AB)4( rrnu

rpex.renoner);
c rexHoJrofr{r npo6nenttr,oro o6yrenu.a (case study). llpz

npaKTr4qecKoro IIpLIMeHeHI{s paccMorpeHHoro Teoperr,rtrecKoro
AI4AJIOF CO CTYAEHTANruIHA IIPEAMET BO3MOXHI,IX CNOCO6ON PEIIICHI{f,

o Macrep-KJrac0br (4euoHcrp a\r4fl. Ha npaKTr,rqecKr.rx 3aHrrr.rrx

(upone4euze JreKrIr{oHHbx zansruit c
AeMOHCTparIzoHHhX ponr{KoB C rroMorrlbro

pacoMoTpeHr{r4 BOnpo0oB
MAT9pLINIA, vclroJlb3yeTct
rrocraBJreHuoft sa4auz;
IIpr4HrII,rrroB pacqeTa 3aAar{

nO pa3II,IqHrrU teUarr4) ;
.rrprrMeHeHr{e MyJrbTr{MeAr.ra rexnonorufi

npr{MeHeHrreM KoMrrbrorepHbrx [pe3eHTarluit u
lpoeKTopa r4Jrr.r KoMrrbrcrepa);

t an(boprvraIlzoHHo-KOMMyHLIKaIIuoHHr,re TexHoJrorrar{ (upuiueuenue zn$oprvraqrroHHbrx
TexHor(cruft ltts MolIrITopI4Hra rcryrqefi ycneBaeMocrr4 cryAeHToB Lr KoHTpoJrr snauaft).

6. oUEHoqHLIE cpEAcrB A aJrflTEKyrrlEro KoHTpoJLfl
YCTIEB.4,EMOCTI4I, IIPOMEXYTOqHOfr ,q.TTNCTAIII,II4 IIO I,ITOTAM

OCBOEHI]1fl IIUC\}IIIJII,]IHbII,IYTIEEHO.METO/IUqECKOE
OEE CIIEIIEHI,IE CAMO CTO.fl TETrHOIZ PAE OTrI CTYNEHTOB

T'rercyrqufi KorilTpoJrb ycfleBaeMocrl{ .rrnJrrerc.f, pacnpeAen€snrru r.r ocHoBaH Ha orler]Ke
ITeCKOJILKHX COCTaBJT{IOquX.

1. Pesynrrarr,r peftrrur-roH:rpoJr.r.
2. Brrnonnenve v san\krra na6oparopHbrx pa6ot.

1" Knanrosrre oFpaHr,rqeuvs. paguepHbre s(f$erru.
2. Me'ro4rr [onyqeHrdr HaHoqacrr,rq n rraHoMarepr.raJroB.
3. Ksaurosrre rorIKI,I, KBaHToBar [poBonoKa, HaHocJroH.
4' JLour'necqeHrll{s KBaHToBbIX ro'rex/Ksaurotsbrx rrpoBonoKax rroJryrrpoBoAHrrKoBr,x

MaTepr4a,noB.

5' 3aslrc'lvlocrb gHeprl{l4 JIIoMTIHecIIeH'rHbrx KBa[rroB or pa3Mepa HaHoqacrr.rrlbr.6' @otounrre KpI4craJIJrbI vI MeraMarepvraJrbr. ltoHsrr,re sauperqenuoft 3oHrbr.
PacnpoctpaHeHr.re cBera n Sorounrx Marepviuax c 3arrpeqenuoft goHofi.

7 ' orpuqarelbrlble floKa3areJlb rIpeJIOMJreHr.rs. MeraM arepvurbr z rznep6onvqecKrre
MaTepr4aJrbr.

8. MeranonepxHocrr4. Anoua*noe [peJroMJreHr,re pr orpaxe'r.re.9. Kollott4ubrepacrBopr,r.
l0' H
11, e
12, c
13, IlonepxHocrHrre [Jra3Moubr r{ HaHolJ]a3MoHrrKa.
14' ocnonbl JroKulJIbHo yclznenuofi onrra.{ecroft uznpocKolr4r,r r{ crreKTpocKo11un.
I 5. Tononorr{r HaHocrpyKryp.
1 6. Jlasepn ax a6 rrx4ux r.r JriBepnoe ocalKAeHr4 e.
17' cnoco6rr (poprurponanzr HaHorraorvll 3aAa'Horo pa3Mepa H ynoprAoqeHHblx

MaccI,IBOll gTI{X qacTr4 II.
I8. Onrrz.recKr4e nzrorpa$nqecKIEe Mero,4Br.
19. HaneceHr.re ro'Kr4x [JreHoK B BaKyyMe Ha rroAJroxKr'.
20' 3anucs BoJII{oBoAHbx crpyKTyp (peurocer<yu4HbrM JruBpeHErM r43rryqeHrrM.



1' rIrasN'IoH-uoJIflpI{ToHHbIe slp(perrrr B HaHocrpyKrypr{poBaHHbrx Kpr.crannax
MeTaMATepr4trJrax.

2. IlonepxHocrHbre [Jra3Mor{br.
3. IlcllxpurouHbre Kpr4crirJrJrbr.
4. Pesouaucnoe paacetHze cBera Ha HaHocrpyKTypr4poBaHHbrx rrJreHKax.5, Cr;epxparperreHlre v ycvrrenrre B MeraMarepr{aJrax.
6. oco6ensocrr4 orrrvqecrzx cnoftcrn rarurut"prraJroB.
7, ocnonnrre cnoco6rr rroJrrreHr{r rasepuofi HaHoKepaM}rKr{.
8, I'Isnaepenue cneKTpoB rro'JrorrleHrrr lr JrroMr.r'ecrle'rlr4rd.
9', I'Isuepenue [opora oilTl{rlecKofi npovnocrr,r aKTr,rBHbrx gJreMeHToB.
10. OnruqecKa.fl HaHoKepaMr{Ka.
1l' OqronHhre [oHsrus.T'eopvu BoJIHoI]oroe. florrHoe BuyrpeHHee orpa]Kegue. llorepr

yCI4JIeH I4e OITLIqeCKIIX CI/IfHaJIOU.
12. Heuznefino-onruqec*ve g$Semrr n 6perroncKzx BoJrHoBoAax.
1 l]. 3uerraeHTbr reopr4r,r orrTr4qecKux HaHoaHTeHH.
14. MorenupoBaHr'e orrruqecK'x s$$enron n $oroHubrx Kpt4cranJrax.
1 ii. Cnoco6rr uonyreHrrs peanbHrx (fo:rouH"r, np".r*o"".

I . f euepaqr'rn, per<ou6r.rr ra\us. v [epeH oc 3aprAoB B rron]TrpoBoAHzKax B paMKax souHoft
Teopr{r4 rrpoBoAlrMoc'r[.

2. @us^recxze oco6euu,ocru pa6orhr.erepocrpyKTyp.
3. Hanorouno3r,ITbr: oHepfoHe3aBucuMag. pr Ar4HitMr4qecKaq

ycrpofic;rna ua IIAB, Mr,rKpoalrreHroaropbr, Aarqr4Kr4, onTr{qecKr{e
ItLrHprn 3aAeplKKLI, yMHOlr0.rTeJrLI qacToT.

IraMrTb, KOHAeHCaTOpbI,

[poueccopbr, cBeToBOAbr,

4" Hanorcepalrr'xa: rIbe3ogJIeMeHTbI, Irbe3oAarql{Krl, Ar,IgJreKTpt'KI', rroJlynpoBo A,'r4K,t,npoBoAIrI4KlI' MarHI{THbre, ollTuIqecKlle gJIeMeHTbI, KoHcrpyKIItIoHHbIe KopnycHhre gneMeHTbI
5' Hauouopucrrre Mareprlanbl: flpolvlexyrorrHhre crpyKTypbr B TexHorror[qecKoM

npoqecoe I4SroroBJreHI4t HaHOSJIeKTpoHHhrx. uzgettuit, MyJrbrl{Kararrr.ir3aropbr; r4croqHr4rfl4gHeprrrr4, ceHcopbr.
6. CnepxuponoAHrarrr: AarqlrKn MaruurHoro v

qu$ponue rr aHaJroroBbre gJreMeHTbr.
ZK us:ryreuuir, 6rrcrpo4eftcrByroune

7 ' HSMC: rrMrrJraHraqrag u r<ou6zHr.rpoBaH'e c Apyrr,rMr{ crpyKrypaMr,r.8. HauonponoA'r.rKkr vr uauorpy6xu: ar"top"r, oMr,rrrepbr, TpaH3r4croprbr,
llepeKJlrcr{aTeJrrl, gJreMeHTbI rIaMqTI4.

9. MenoArr MOIeJrr,rpoBaHVs osoficrB H{IHogJreMeHToB.
10, Cnoco6rr 4zaruocrrlKrr HaHo- r{ Mr4Kpoycrpoftcrn.

Il[porvrexcyrorrHas aTTecrarlrrs rrpoxoAr{T n $opnae sK3aMeHa.
Bonpocrr r sxgaMeuy
Bn:ner 1.

1 . Knaurono-pa3MepHrre sQ(perrrsr.
2. Mero21rr JrinepHoro crrHTe3a HaHocrpyKTyp.

Buter 2.
I. 3onnar-fl crpyKTypa Soronnrx Kpr{crannoB.
2. Mero4u [oJrfreHr4r HaHoqacrrrrl r.r HaHoMarepr,r€uroB

Bu.rrer 3.
.l . flonepxuoc'ururft rrJra3MoHHbrft peronanc.
2. Cnoco66r rron) reHr.rr na3eprroi,i uauorepalrzxz

Euner 4.
I . Jftorrlz uecrleHrlr.tx Ha ypoBHe HaHocrpyKryp.
2. Cnoccr6hr HaueceHla;r roHKIzx nJreHoK Ha [or(JIoxKLI.



fiu.rrer 5.
1. Mexauusnr SoprrrupoBaHr.rr BoJrHoBoAHbrx crpyKTyp B [po3parrHbrx cpeAax.
2. Onr'uqecxur HaHoKepaMuKa.

[iu;rer 6.
I. Henvnefirro-o''ruqecrcrae sSSeKTbr B 6perroncnux BoJrHoBoAax
2. IlottxpuroHHbre Kpr,rcraJrnbr.

Eira.ner 7.
1 . 3neuesrbr reoprrr{ orrrr.rqecrr.rx rraHoaHTenu.
2. KnaHrosble roqKlr, KBaHToBaf, rrpoBoJroKa, HaHocJrolr.

EH.ner 8.
I . (DrEs a.recrue ocodeuHocrr,r pa6or.rr rerepocrpyKryp.
2. Outra.recKrre Jrvrorpa$z.recrue MeroAbr.

Iiuler 9.
1 . Cnor:o6u,qr4arHocrr4Kr{ HaHoMarepr{arroB.
2. llualnroH- ronrpr{roHHbre e$(f er<:rn.

liu.ner 10.
l . Korno'r4u bre pacrBoprr. ontnuecKr{e crofi crna c(f epuvecxr4x qacrkrrl.
2. Melluarep[aJrbr u rzuep6onr{qecKr.re Marepvuurbr.

CanrocrosreJrbHafl pa6ora cryAeHToB Brsrroqaer n ce6.s:t" Ay4zropHas caMoc'otrenbHa.f, pa.6ora aiy4"rr"u no Ar4crlulJrrr'e BbrrroJrH{erc, Ha
npaKTr,rqecKIIX 3aHtTllrx Ilplr pe[reHr,rl4 3aAarl.

tz' BHeay4Ia'ropnax caMoorotrenbHar pa6ota BbrfloJrHrercf, cry.qeHToM npuyrly6nennoM I'I3rreHLru rnu\r;trlJlr4Hbr rro reMe npofi4enuofi nexquz, npv [o4foroBKe Kna6opar:opuulra pa6orau. ouronuofi Sopuori cauocrorreJrbHoft pa6orrr cryAeHTa flBn ercflrlBrreHrre KOHCfTeKTa nexqzfi , peKoMeHAOn asuoft Jrr.rTeparyphr,
CauocrosrenbHa{ pa6ora 3aBepmaer garyaLrn Bcex Apyrt4x Br,rAoB y.re6uoro npoqecca }rMoxer ocylqecrBnflTba ' 3alflTvrflx, KoHcyJrbrarlzrx. Kax $oprraaopraHr'r3arlr'rr'r yre6noro pa60ra cryAeHToB rrpeAcraBnser co60ftIleneHantpaBneHHyro c leJrbHocrb ,,o npuo6perenzro 3HaHr.rfr,ocyqecTBnreMyro BHe ayAr.rTopu[.
KoHrponr BbrlonHeHr4f, c'Moqfo.f,renrnofi pa6orrr ocyr{ecrBn erc, B

3arrudr6r na6oparopnr,x pa6or rro Ar,rcrlr4[Jrr4ne, Ha 3K3aMeHe.

1' B 're^a 3al(Jlloqarorcs oco6eHHocrl{ nsaruo4eficrB}rr sJreKTpoMar'r.rrHhrx BoJrH c
uaHoo6T ,erravrpr?

2' Iairce olpeAeJleHplt ooHoBHh'* xapaKTepr.rcrr.rK HaHorracrr4rlbr, HaHoM utepv'ra.
3 ' Kaxlle rexl{oJIofI4I'I cpllrre3a HaHoMarepr,raJroB gBJrf,rorcr [epcr1eKTl{egrrla14?4' c$opnaynzpyfite noHxrze 4z$paxtln,orr"o.o rpeAeJra. Kariro ynaeHr'rzrr?5' Kaxue MeroAbI rIo3BoJIrIIor ALlarHocrr{ponam/Hsyuarr nanoo6rexrrr?6' B xarrax ycrpoficrnax (sneueHrax) nosruoxHo npr4MeHe'r4e HaHocryKTypr4poBaHHbrx

naa:repraanon?

7 ' Kax uoxuo ylpaBmrb Inzpznofi c[eKTpa JrroMr4HecrleHrlr4pr nauguacrr,rq?8' Karze rrllbr lasepnofi KepaMI4Kt4lrcrroJrb3yror B coBpeMeHHbrx cracreuax?9' Karrae ypaBl{eHl{tr zcrloJlb3yrorc.lt rrrfl pacudra (porounrx xpzcraruron? ,{ar:rOIII{CAHIIE.

nTr4qecKr4x KoMfroHeHTOB Jra3 epulrx czcrevr ?
rr3roroBJreHr4r Jra3epuoft rcepanazxz.
B Jra3epHbrx ycrpoftcm.
aKcrIanrHhIX nneHor<?

14' onu'rure 'rexHoJrorl'IFo npo6ono4roroBKr4 MareplrarroB r.r HaHoMareprraJroB rnflIroryqeHuslusyrcuux.
15. B qdu oco6eHHocrrr rranep6onzqecKmx uarepraanon?

xole BbrnoJrHeHHr r4



'1, yTIEBHO-MET OAIUTIE CKOE I,I I,IHO OPMAIII4OHHOE OEE CilETIEHI4I;
Ar4 CIIr4rIJrr,IHbr (MoAyJr,fl )

a) ocHonuas flureparyp,l:
1' Aparelffr C.M. Bne4enue n ([eutouauo$oroHuny: Syn4arr,reHTaJrbHbre ocHoBbr 14

JIa3epH'6Ie MeroAbI ynpaBnteMoro noryqeHr4q u Ar4afHocrr4Kr4 HaErocrpyKTypr{poBarJHr,rx
Marepzanon : yue6uoe uoco6rae ro HaITpaBJIeHLLnM noAroroBKv laxatnnp*i-ZOO4Ofi IZOOZ,IO;"OrroTexHzxa", 200500 "Jlalepua.a rexHr4r(a r{ Jra3epHbre rexHoJroriu,,, 200700 (2006(j0i
"@otonuxa u onrouu$opMaruKa" kr clerlr4anbHocrflM 200200 ,,OlrorexHuKa,, vr 20020I
"Jlarepnax rexHr'Ka r.r JrasepHbro rexHo,roruu" I c. M. Apanen nu fuAp.] ; no4 o6rq. peA. c. M.
Apaxelnra .- Mocrna : Jloroc, 2015 ,- 743 c. , ^r., ra6n. * t slrer<rpo*r. olr. 4ucr (CD_RoM) (211 M6) .-- Bn6nuorp. B KoHrIe c. M. Apaxennn, A. o. Kyrepux, ri. r.
flpoxoruen, B. f. Pay, A. f. Cepreen - npenoAaB arelrprBnfy .__ ISBN g7g_5_9g704_gl2_2.

2' MerauatepuaJrbl I'r crpyKTypHo opraqr,r3oBaHubre cpeAbr AJrtr orrrogJreKTpoHr4Kz, CBV-
rexHr{Krrr u nano(poro'r4Kr4 [3nenrpouusrfi pecypc]/ A.Io. An4eena [u ap.].- 3rexrpon.
reKcroBble AaHHbIe'- Honocu6zpcx: Cz6npoKoe orAeJreHue PAH, z}li.- 36g c. .- pexzu
Aocryrli}: http://www.iprbookshop.rul32823. 

- 3BC <IpRbooks). 
- IS.BN 97g-5-7692-1310_

6.

poB otrraqecroft gneKTpoHrtKrl u Qorouzxz
zKos JI.H.- 3nexrpoH. TeKcroBbre .4aHHbre._
T CLIoTeM yllpaBneHr,rs. V paIr4$JreKTpOHr.rKr.r,
iprbookshop.ru/13992. -- OBC <IpRbookr;>.

l{ Hauoycrpoftcrn [3ner<rpouHufi pecypr;]:
Hbre.- Cawapa: PEABI43, 2010.__ 60 c. ___

48. - 3EC dpRbooks>. ISSN 2227..8397
r,r olrr4qecKyro gneKTpoHr4Ky [3nerrponur,rfi
Baurzpona A.LL- Onexrpou. TeKcroBr,re

AaHHbre'-- lfoucx: 
-'Toucttzfi rocyAapcrBenurrft yrr"".p."t"r cr{c,reM ynpaBJreH4fl vrpaAI{oereKrpoHI{KrI, 2012"- 98 c. - PeNunr Aocryrra: http:/iwww.iprbooksh op1ull3922. --

3EC (It'Rbooks>. ISUN 2227-8397.
3' opnranoe JI.H. ocnonrr rexHoJlorrdrr orrrr.rqecKr4x Marepr.ranoB u usreiluir. gac:rr 

1

Exoe JI.H.- 3lexrpon. TeKcToBbre AaHHbre.__
T CLIOTeM y[IpaBJreHr4fl. v pA!.v$JreKTpoHrdKlr,
iprbookshop.rulI3glg. -- gEC <IPRbooks>.

4' Opnnxos JI.H. oOrronrl rexHoJloruIu onrrrqecKr{x Marepr.raJroB u usae;1nfi.. Haa."1s 2
trrcos JI.H.- Olexrpon. TeKcroBbre,4aHHbre.__
T CI,ICTeM yllpaBneHprfl kr pAAI/:o3neKTpOHprK.I,
iprbookshop.rulI3g60. -- OBC <IpRbooks;,>.

n) .nepzogrrqecKr{e ug1 le.rrfli
1. xypua-u <KeaHroBas DneKrpoHvKa). ISSN:1063-7g1g.

,rlocryra: http ://www.rnathnet.rulqelarchive.
Apxvn HoMepoB. PeNralra

2"'|I(ypn;m <<ctotouraro>, ISSN: 1993-7296. Apxun HoMepoB. peNrau Aocryrri):http : //wunv.photonics. su.
3' -KypHan <1llpu|naauax Sorouraxa>, ISSN:2411-437s. Apxran HoMepoB. peNvvr

l{ocryrra: http : I I applied.photonics.pstu.rularchives.
4. -Kypuan <Hauocracreurr: $zsr,lKa, xvrMn'.. MareMarvrQa>>. ISSN: 2305-7971. Apxzn

rroMepoB,, Pexr'rrra Ao cryrra : http : I I nan<>journal. i no.rur/articl es.



8. MATEPI,IAJTbHO.TEXHVqECKOE OEECIIENIEHI,IE
At4 Crlr4rrJrrrHhr (MoAyJUr)

JJ[erquoHnble ayAllroputl ocuarrleHhr AocKoft (l* MeJra uJr]r uapr<epa), sKpaHoM AJ'
rrpoeKx;tl oHHbrx crrcreM, rrpo eKlopoM r,r Hoyr6yxonr.

'dy4utopzu AJIfl npoBeAeHut lpaKTr,rqecKr.rx saustuit ocHarrleHbr ycrpofrcrnavu
.4I'IarHocrlIKz HaHoMareplIaJIoB, MexaHlrKo-olrr[qecKuMl,r KOMrroHeHTaMr.r, [puopaMrz I43MepeHu,
rlapaMeTpoB JIa3epHbIX I'ICTOTTHI,IKOB AJr{ rrpaKTr.rqecKoro u3rreHur [pr{Hrlr4noB pa6orsr
orITI'IqecKI{x ycrpoftctn; ocHarrleHbl coBpeMeuHbrMr.r [epcoH{rnbHbrMr{ KoM[brorepaMrr,
o6rerutu€uHblMl'I B JIoKtlJIbHyro Bblql4cJrr,rreJrbHyro cerb r4 yKoMlJreKToBaHHbrMr{ neo6xonuuuu
CHCTEMIIbIM I,I NPIIKNAAHbIM IIPOIPAMMHbIM OSECNEqEIIUEN,I.



Pa6oqns [porpaMMa Avcrlr4rrJrLtHbr cocraBJreHa B coorBercrBr.ru c

Bo no' HarrpaBne'wto 28.04.0[ HauorexHoJrorr'r.r r{ Mr,rKpoc}rcreM'afl

IIOATO'I'OBKU I4UXEUEPUO-QZSUVECKLIE TEXHOJIOII{I,I B HAHOUHA YCTPIILI

xa$e4pu <DzII\4

yue6nrrfi ro4

rpe6onauusMr.r @fOC

TexHr4Ka pr nporpaMMa

OT

Fa6o-rafl [porpaMMa o4o6pena na

flporoxou sace1aHyrs. rca$e4prr Ne

yue6uuft ro4

OT

ilane4yrorqzft r<a(f e4poft

Pa6o.ra-f, [porpaMMa o4o6peua ua

Ifpororo,n 3ace pralus. r<a(p e4pu Ne

Pa6ouyro rporpaMMy co craBlrJr

(OIIO, no

PeqengeHr
(npe4cranr.lrenr pa6oro4arenx) _ /

ZO, noan
L{-O -

flporparvrua paccMorpeua rr o4o6peua Ha 3acenalpru

3ane4yloqzfi: xa1pe4poft C.M. Aparenxu
noguzcr)

Pa6o'ra'I [porpaMMa paccMorpena u o4o6peHa Ha sace3aHLrv yve6no-naeroAuqecKofi xoulrcclrz
HarIpaBJIeHus 28'04'01 HaHorexHoJtofLII{ 14 MI,IKpocI{creMHar rexHr4Ka n [porpaMMa rroAforoBKr4
Zurxenerpuo-rpu:uvecKrte rexHoJrofr4rz B HaHoraHAycrpt4r4

Ilporoxot Ns ,f oT roAa

flpe4ce.llareJrb KoMt4ccr{rr
C.M. Apaxenxu

JITICT TIEPEYTB EPXAEHI{ fl
PAB O qllrl ilp o rpAMMbI AI,r CTII4ITJIUI Hhr

Pa6o.rafl rrporpaMMa o4o6peua ua

flporoxcrn sace1alLrs. xaQe4prr }l's

3ane4yrc,rqnft ra$e4pofi

(OI4O, no4u,rcr)

3aneAyrorqufi raQe4pofi

OT

yve6uufr ro4


