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rracrpr 6nora F.l ocnosHofi npoSecczoneurr
.{t4crll,IllnvHbr rrpoxoArrT B TpeTr,eM ceMecTpe,

fIK-l. loronn,ccrr $opnynvpotBarb rlenrr vr

HanorexHoJrorr4r4 I4 Ml{Kpocracrevnofi TexHI,IKr4

3KCrrepHMeHTZUrbHbre MeToAbr z cpeAcTBa pe[reH
IIK-2. forosuocm paspa6arbrBarb Mero.qrrrrz
rrapaMeTpoB r.r xapaKTepr.rcTrzK us4enr.rfi

aHanr43HpOBaTb r.rx pe3ynbTaTbr"

B pesynrrare ocBoeHr4rr Ar.rcqurnrdHbr
peyJrbrarbr o6pa:onaHzx:

1. 3uarr: 6a-gonrre [pr4Hr]rrrrbr
MaTepr4aJroB, r,rMerour{x HaHOMelpOBbre
orrrooneKrpoHr,r Kr{ (On.K-a) ;

HI4KA)) flBJI'IOTC.'I:

uflx s o6rac'M uauo$oroullrz u
Hayr{Horo Mbllltnretrur n conpenreHuclii

pa3Mepbr c noneitrnuMr{ olrrl4rrfiicKr4Ntrr

K ArrcuurrnlrHaM no nr,r6opy napaar,znHofi
o6pasonare:nnofi [porparvrvrbr" ltls.yueurure,

14 Hayr{Hbrx vccne4onarruri n odlacr;a
o6ocuosauHo nrr6zparn reopelrrqecKr4e la

c (f opnaylupoB aHHbrx 3a1aq;

lpoBeAeHr4rr zccle4onaurzfi u z:llrepenztz
'IexHrrKI4,HoJrofktr4t kr Mr4Kpocllcreu.gofr

I4C.'T AOn}KeH AeMoHCTpIIpoBA'r:b Cn0[]roil{r{r9

pa6orrr nauoSoroHnrx
pa3M rrcIIonb3yeMbrx

l. IIEJIT4 OCBOEHI{fl crlu nJrlrHbr (MOl{y Jr n)

If enrrrau,o cBooHuf, lr,rcq[rrJ]r{Hu <FIan
lonyqeHr.re sHaHraft o ilocneAHr4x
onTosneKTpoHr.{Kr4 U (pOprr,rrapoBar{r{e y cTy
ecrecrBeHrronayvnoft Kaprr{rrbr Milpa;
r43rreHr4e MaTepnanoB, r{Meroqr{x HaHoM
cnoftcrnaviu;
I,I3freHr{e coBpeMeHHbrx parpa6orannrx apxr.rreKTyp r{ rexuon<lruff ilpoa3noAcrnul
HaHocrpyr{Typr{poBaHHbrx ycrpofrcro re IJW, yCWIreHIds., MOAyItSI]ttu, IlepeAar{v vl

wx u npu5opoB Ha ocHOBe,raxrirx ycrpoficrn.AeTeKTLIpOBAHUfl SIeKTpOMaTHLITHO| O I,I3JIrI

2. MECTO III,4Crryr B CTPYKT'YPE OIIOT BO

flncqznnuna <Flauo$oroHuna>

KaK oHur rpe6yer 6zuoeoii rroAloroBKr4 B,

ooracr't,r HaHorexnotorufi 14 (fraszru
KoMrro3r,rqrroHll brx MaTepr{anoB.

TeIra, guanufi Merol(otB ttorrrreHlat

[ns vsylreHufl. Ar4crlurrJrr.rHbr cryAeHTb] bI OOJIa.qaTE 3HaHIzt{MLI. V1\4eIII{I{MLI 14

B
HaBr'IKaMpI IIo t{crIoJIb:]oBaHI{Io HaHopa3MepHrxlycrpoficrn, HaHoMarepr4aJroB r,i rzrx c,softcre
o6racru nanodroronr,rru.

OcsoeHue .4rrcrlr4nnr4Hrr Heo6xo4r4Mo AJrt 3rreHr4r cneAyloqax AnorIr4lrIpIH ?r lrpar(Tr4K
y.re6uoro [naua: <Muxpo- v HaHocrrcreMbr [] TexHrrKe Lr rexHonorurx)). <'-n-exnonorvz
lpolr3Bo'4cTBa MrrKpo- r,r HaHoclTcTeM)), <Kpu x>, <llpe44rzrrrJroMn ar rlpax,rr,rKaD,
BbrrroJIHeHrre Hafrno-r4 ccJleAoBarelrcrofi u nrt xna:rra$uxaquoHsoii pa6ornr.

3. KOMIIETEHUI,II4 OHYIIAIO .fl, ooPMI4PyEMhtIl B I'E'3)/JIb:I'ATT]
OCBOEHUflNIdCIJJ/; rrHhr (Mol{yJrfl)

B pesynu'are rrcfreHr.ur Arrcrlr4rrnr4Hbr cry AOJTXeFT ocBolzTb cnelyloull4e KOMrIeTeHur4rI:
OIIK-4. Cnoco6nocrb citMocrorreJrbHo 14 IZCfrO.IIb3OItAtE Il qlax:Tr4{:tecxoI

AerreJIbHocrI,I HoBbre 3HaHI{r rryl.r.emult s ceoeii

ycrpoficm (ll.K-1); csoficlna
n o6lacrz nano([oloHrrK.w rr

2) Vrraerr: [pr4MeHsrb rrorryqeHHbre 3Fraur4
nporz3BoAcTBa n aHocTpyKrypr.rpoBaHHbrx ycrpofi

3) Bna4elr: HaBr,rKzlr\rr,r orrpeAeneHur ocn
onro srreKrpoHr4 tKr{ (OlIlK-4).

rlprr pa3pa6o'rxe apxureKTypr,r l'r TexHoJrorur.r

$orouzru (ftK-2);
brx rrapaMerpoB ycrpofi cln .eanoc}toronprrvr Lr



4. CTPYKTYPA 14 CONEPXT HI,IE AI,ICUU[Jrr4Hhr (MolryJlfl )

O6ua.s AOeMKOCTb A[CUm[nI4H6r 4 gaqernrx e,4lrHlrrl I44'lrlca.

B AlrcqrrrlJrr,rHbt

(J6seu
yue6uofi
pa6orrr,

c I|pr4MeHeHreNr

r4HTepaKTfiBHbtX

MoTOAOB

(n uacax / %o)

@opntr reryul,ero
KOHTpOJITT

ycneBaeMocTr.r

(no uedeannt

ceuecmpa),

Qopua
IIpoMer()"ror{Hotr

aTTCCTaUHI,T

(rto CeJt4.ecmpuil)

Pefirunr-
rourpom J\b1

Periruur-
rourpolr J\il2

Onrlr.recxue
csoficrsa
I{AHOKOMIIO3 I,JITIIbIX

@usr.to-xuur4llecKr{e
CBO[cTBa HaHoIIacTI{u

HaHourasN4ortzxa

lPefilrnr-
xoH:rpolr JS3

Itaspa6orra
apxr4reKryp
HaHOCrpyKrytrlrpoBaH

Tenr sr, puB,4eJrbr Ar.rcrlr4 rrnLrHbr

PasAen 1. Onr[qe,crcue csoEcrea Ha]roKoMrro3u,trur,rx

Kor-no
IIACOB

Igry ]-HaHoMarepr4ilJrbr H prBMepHbre s$$erru
Jlerqnx 2. Pasuootipa:r{e rr4rroB HaHoMarepr.laJroB r{ r.rx

PasAer 2. (Dnr nrco -xr{Mur{ecKrre csofi crna HaHorracrr{rr
Jlerqur 3. Merogrr rroryqeHu{ HaHoMarepr{aJroB,

Jlerqua 4. Mero4u Ar{arHocrr{Kr{ HaHoMarepr4ilJroB

PasAefl 3. Hanon.nasMoHur<a
Jlerqns 5. Bsaruo4eftcrnue c Mer€urJrr,FrecKr,rMlr

r{ r,I HaHoqacTuuauLr
PasAer 4. Texsolonnr{ rrpoH3BoAcrBa

Jlexqvs 6. Texnolorrar{ nonyrreHr,rf, HaHoMarepr4aJroB H
HaHoc'rpyKryp l.r ycrpolcrn Ha ?rx ocHoBe
Jlerqr.rr 7. Parpa6orxa u npoeKrr{poBaHr{e 

"n"ri"-"
PasAe.n 5" (Drlsllxa upu6opon sa ocHoBe Ha
Jlerqzs 8. Ousrreorr{e nplrHrlr4rrrr paOori,, ra colaarrue
nprz6opon na 6ase rraHoMarepu€uoB rr KoMrro3rrrHbrx

Pry4q 6. Paspa6o'rKa apx



Teutr, pt*AeJrbr lr.rcux{rrnr,rHbr
Kon-no
qacor| JIEKIII{I{

rrpaKTr4 -
I{ECKHE

na6opa-
TOpFrbre

HaHUcrpyrflypnpoBa HHulx ycrpoIcrn
J leKrllrfl 9, MoAen r4posaHr,re csofi crn, $v:u.recxr{x f, B.rreHr4
TexHoJrorr{qecKr,Ix [poqeccoB B HaHOMa'repH€IJrax

LI
t4 2 A t)

o

SrcsalreH 36
I4roro 144 18 3(; 45

Jla6oparonuiH 3aHrrT[fl
J\b uo4yn.a

I[14 CrltrIInr,rHbr
Irb
t/n

Haunaeuosasue ul utu xpa.rxoe coAep)KaHrr";"6"tfi"p"d.
pa6or

Tpy4oenaxocrr
(vacon)

PasAer 1.
Onruqecrue
ceoficrea
HAHOKOMTIO3}ITHI,IX

MaTeprraJloB

I J\9 I I l43yqeHr4e cnerrpor npo[ycKaHr4s HaHoMaTep]aaJroB

2 l1b 1 . 2 ZccneAoBaHr4 e HaHor{a crprq 
""..oaur" 

uror""l
czroeofi NrhxpocKonau (ACM)

Pas,qel 2. Ozguro-
XHMI{qECKHE

csoficrsa
HAHOqACTI,IU

a
.J J\9 Z. I I loryrreHr.re KoJrJrorlAHr,IX pacTB OpOB Ha HOr{aoT}rrI 2

4 J'\9. Z.Z tvteToAbr oct|)KAeHllfl HaHOqacTHq Ha noAJroxKrr 2
5 J\b2.3lf ccle4onantaeHarroqacr"q,.roaur--"pu*p*orl

_gIgIIpgHHon Mr{KpocKorrav (p
6 Ne 2. 4 [Ionyueuue oneKrpoB ronr6ranar{v oHHol.o pacce;rHtl,

(KPC) uanoqacrr.rq r.r HaHoMarepr{anoB
,1

J\b 2. 5 klsyueuue MeroAoE| peHrfeHoc,trpyKrypFrof o aHaJrlrla
HaHOMaTeplrtuloB

:atqzta ra6oparopH"r" pqqor-8 _._.2 __
2

Pasaer 3.
HasollaguoHvKa

()

^19 

3,I llolyveuue r4 rrccJreAoBarrra ,o*rnI,r* ,"r-n""-aor*
I]JIEHOK

Pasgel 4.
Texuonorura
I]por,r3BoAcTBa

HaHocrpyKTypr.rpo,Ba

Hnrlx ycrpoficrs

l0 J\e 4.1 ritccJreAoBaHze o6pa:qon HaHo_ t4 Mr,rKpoycrpoiicrs c
nouorusrc P3M

,.)11 Np 4.2 I4ccle4onanrre JrrrHeeK JrznepHbrx a""a* * """"""ferepoc'rpyKTyp
t2 }.& 4.3 @euroceryHAHoe Jra3epHoe 

""putO"po*"r"-"pe3Ka MaTepvaJroB
l3 J\9 +.+ (DeMToceKyHAHOe Har{ocTpyKlypr4por}aHue

MaTepHaJroB

3arqarara6oparopHbxp-aqoit4
-Ha3AeJr 5. (DHsara

npu6opon Ha ocHoBe
HaHOMaTepazuIoB _

l5 Ilb 5.1 Zccre4onanae .pu4reHe"o""r" crpy*&p-"
BO3MOXTHOCTH t1IX r4CnoJrb3OBaHr4_,I

t6 J\e ).2 5anr4c6 BOnHoBOAHbIX CTpyKTyp B OrrT.aqecKr4
npo3part Hbrx MaTepr{aJrax

18

Parae.rr 6.
Pa":paSorra
apxHreKTyp
HaHocrpyKTypr{poBa
HHrrx ycrpoficrn

I7 ry 6,1 I4syueuue Mero,AoB aou4onofi ""r".ptffi" ;$oprvrapoaaHz e saAaHHbrx HaHOC.rpyKTyp

3arqura la6oparoonlrx na fior18

trITOIO:



5. OBPA3OBATEJIbHbIE TEXHOJIOITII4

' JIeKIIIIoHHo-ceMI,IHapcKat ol{creMa o6yqeH[4fl (Tpa4krrJr.roHHbre Jrerc[proHHbr{} 3ar]f,Tr4rs);
o o6y'reH[4e B MaJIrIX rpyrrnax (nsrnomreHue raSoparopHbrx pa6or B fpyrrilerx r{3 AEyx r4Jpr

rp€x.relonex);
orexHororus npo6lenruoro o6y.reuur (case study)" llpra

lpaKTr4qecKofo [pr4MeHeHr{r paccMorpeHHofo reoperur]ecKofo
rllanor co cryl[eHTaMu,HA rrpeAMer Bo3MOXFrbrx crocoSos perreHr4fl

. Macrep-KJraccbr (.ueuoucrp aril4s. Ha ilpaKTHrrecKn4x 3aHrrr,rtrx
rto pa3nuqHrrnr revau);

' IIppIMeHeHI'Ie MynbrllMeAlra rexnoloruii (npone4enze JreKrILtoHHr,rx:" zar:gls"t:ufr. c)

npI4MeHeHrreM KoMrlbxorepHblx rlpe3eHTalluit u AeMoHcrparlrroHHbx flo.Irr{KoB g lrot{orrlb,rg
rrpoeKTopa r4Jrrz KoMrrbnorep a) ;

o I4H0opNraIII4oHrIo-KoMMyHLrKaIIuoHHbre rexHoJrofprIa (npuvreueHne unt|oprrna.qr{oHHb1x.
TexHonoruft l.ns MoHI4'ropLIHra reryrqefi ycrreBaeMrocrr.r cryneHToB rz KoHTpons gnanzfir)"

6. OqEHOIIHbIE CPEACTB A TJIfl TEKYIIIEIO KOHTPOJUI
YCIIEBAEMO CTI,I, fIP OME}ITYTOqHOrT ArrN C TAIIIII4 IIO T{:t OIAM

O C B OEHldf,T TI4CII I,IIIJI T4HbI I,I YqE E H O.ME T OAI'TqE C K O I1]

OEE CIIETIEHI4E CAMO CT O{TE JIbHOIZ PAB O TbI CTYIIT]HTOB

Tercyrquil KoHTpoJrb ycrleBaeMocrkl -r{Brserct pacrrpeAer€unrrna lr rocHOB€tH Ha orIeHX:e
HECKOJIbKI4X CO{]TABJI'IOIIII4 X.

1. Pesy:nrarsr pefiruur-r<oHrpoJr.rr.
2. Brrnoluenve vr salr\v-ra na6oparopHbrx pa6or.

Eonpocu pefirunr-xoumong Ng 1

l. Knanronrre orpaHatreHrar. pasuepuue erlsexru.
2. Mero4rr loJrfreHrlr Hanorracrr.rrl [r HaHoMarepr{anoB.
3. Knauronue roqK[r, KBaFrroBa.s [poBonoKa, HaHocJIO[.
4, Jftolr.nHecqeHlll4g KBariroBbIX ro.{ex/rnauronbrx rrpoBonoKax rr(lJryrrpoBoAHr4KoBr,rK

MaTepr{anoB"

5. 3anracranaocrr' 3Heprurl JIIoMI,IHecrIeHTHbrx KBaHTor or pirMepa Hanroqacl14l(br,,
6, OoronHrre Kpl4crannlbl vI MeraMarepuaJnbr. llonsrue sarrperqeHuoi,t 3oHbr.

PacupocrpaHeHrle cBera n $oronnrrx Marep[anax o 3arrpeqeHHofi gonofi.
7 " OrpuqarenbHble [oKa3areJlb rlpeJroMJreHus. Merarraarepr4u]nbr rz rznt;p6oJrr.rqscKr4e

MaTepvanbr.

8" Meranonepxrrrocrr4. Auorrramuoe [penoMJreHr{e }r orpaxeHr{e.
9" Kollor.r4ubre pacrBopbr.
10. CuranrpoHuKa, MarHrirrEbre HaHocrpyKTypbr.
I I. Hanopa3MepHar orrr.rqecKa{ Mr.rKpocKour4_s.
1 2. Onru.{ecKr.re cnoftcrsa c(pepvuecxux qacr[rl"
13. llonepxHocrHbre nJrzr3M()Hbr r.r HaHorrJri[MoHr4Ka.
14. Ocno,gbl JIoK€[JIbHo yclzleHHoft ouru.recroft uzrcpocr(orrI4r{ v cnemTpocr(o]r14n.
15. Tononorr4r HaHocrpyKryp.
I 6. Jla:epru ax a6t:.xgur. 14 niuepHoe ocDKAeHr{e.
17. Cnoco6rr (fopurzponaHrax HaHoqacrr'rt 3aAaHHoro pa3Mepa M yrrr)pjuoqeHHbD(

Maccl[rBOB 9TI{X rqaCTI,IU.

1 8. Onrn*recKrre .nurorpa$zuecKrze MeroAbr.
19. HaneoeHr're roHKr4x nJreHoK B BaKyyMe Ha rroAJroxffir,r.
20. 3anucs BonHOBoAHBrx cttpyKTyp Senrrocerr<yH,qHbrM Jra3peHbrM kr3.rryqeHr4ryr.

pac0rvroTpeHr,rH Borrpoc0B
MATepVana! 14CII()JIL3yeT0tt

Irocr€trf .rreHnoft sa agn:
npuHrII{IrOB pacq.eTa 3aillLr|



t. fllaluon-nontpl'IToHHble s$$ermr r HaHocrpyKTypr{poBarrlrbrx r(prrcralnax LI
MeTaMaTepvrilrax.

2. llonr:pxHocrnr,re rrJrirMoHbr.
3. llolxpzroHHbre Kpr4craJrJrbr.

4. PesoHaucHoe paace.tHple cBera Ha HaHoorpyKTypr.rpoBaHHbrx rrJre;Kax.
5. Cnepxpa^rpefirelrrre 14 yozrneHuc B MeraMarepr4 ilrax.
6. Oco6euuocrr,r olruqecrux cnoficru rrrarurap[anoB.
7 ' ocuosHrre croco6rr flonyqeH'ur na^:epnofi HaxroKepaMr.rKrr.
8. I4sur:peHue orreKTpoB uornorleHr4,r r.r JrKJMt4HecrIeHrIHr4.
9. I'Isn'topeuue [opora olrrl{qecKoft npowrocrr4 ar(Tt4BHbrX 3JreMoHTon.
10. Onru.recKar HaHoxepaMrrKa.
1 1. OcnonHbre rroHrrufl "reopkru BonHOBoAoB.

ycr,IJreHr4e olTrr.qecKr4x cI4fHaJroB.
flolHoe BHyrpeHHee otpalr(enue" Ilorepvr u

I 2. Henunefino-ouruqecKr.re e0$exrur n 6psrroncKr{x r}oJrHoBoAax.
13. 3nelteHTbr reopr4l{ onrr4qecKux HaHoaHueHH.
I 4. Mo4,erupoBa'rze onrr.qecKrrx eS$erron n $oronubrx Kpr4crirJrJril(.
15. Cnooo6u uonyrreHr4r peanbHrx froroHHbx KprrcraJrnoB.

1' feuepaqrar, percou6unarJvrs hrrepeHoc 3apr oB B rroJryrrpoBor'prKax B paMKax gonnofi
TeOpIdId IpOBOII4MOCTLI.

2. Ozgruqecrr.re oco6eHnocru pa6orrr rerepocrpyKryp.
3. Hanoxoruuo3t4Tbr: gHep.oHe3aBvrcrwMag. v nl4HaMuqecKa,

ycrpoficrna na IIAB, MrrKpoarreHroaropbr, narqvrKr4, orrrrrrrecKr,re
JrvrHvrv 3aAepxKr,r, yMHOXlrTeJrrI qacToT.

4' Hanorepauzxa: rIbe3oDJIeMeHTbI, rlbe3oAarqr4Kt4, AI,r3JreKTpI{Kt4, Iron'rrrporBo )\HprKv.t,rIpoBoAHI{KLI' MarHIrrHr,Ie, orITI{rIecKI{e gJreMeHTbI, KoHcrpyKrIr{oHHbIe Kopn}rc1151e DJreMeHTbr5' HaHouopzc*re Marepl{anbl: npoMexyror{H're crpyKTypbr B TexHoJrotr{qecKo}d
trpoqecce I43roroBJIeHI{g HaHoSneKTpoHHhrx usaernis., MyJrbrnKaranr4.3aropbr; r4c)Tor{Hr4Kl4
sHeprrru, ceHcolpbr.

6. CnepxnponoAHaKr,r: AalFrr4Kr4 MarHrrrHoro
qu(fponrre u aHianoroBbre eJreMeHubr.

w LIK uslyrenuft, 6r,rcrpoTlerlcr:nyrorque

7. H3MC: r{MrrJraHTarlrzs n xolr6zHr.rpoBaHrire c Apyr,Mr{ crpyr(TypaMrr.8' Hano.nponorHvrKLr v nanorpy6xu: 
"&top"r, orVfrrrrepbr, ,rpaH3r4c)ropbr,

lepeKnIOqaTeJII4, 3JIeMeHTbI IIaMtTt4.
9 . Mero,4rr MoAenr.rpoB auu: s. csoircrB rraHooJreMeHToB.
10. Cnoco6rr 4zarHocrr{Krr HaHo- r.r Mr{Kpoycrpoftcrn.

IlponrexyroqHafl arreclauuq
Bonpocrr tK oK3aMeHy

Eu.ner 1.

npoxoAr{r n Sopnae oK3aMeHa.

rraMrTb, KoHneHc,)TOpbr,
lpoqeccollbr, cBeTOBOIbt,

1. Knanroso-pa3rMepHue s$(fexrrr.
2. Mero4rr naseJoHofo cr4HTe3a HaHocrpyKTyp.

Eu.uer 2.
1. 3onHas crpyr(rypa $oronnrrx Kpr{crannoB.
2. Mero4u [onyr{eHrlr rlanorlacrr4u r4 HaHoMarepl{anoB

Buler 3.
I. llonepxnocrnrrfi rrJra3MoHHbrfi pe:onauc.
2. Cnoco6lr rronf{eHr{fl na3epHofi uauoxepauuxu

Eu"ter 4.
I. JftorraunecrleHrlr{s Ha ypoBHe HaHocrpyKTyp.
2. Cnoco6bl HaHeceHr,r.rl ToHKrrx [JreHoK Ha rro,rlJroxKr4.



1.

2.

Eu.rrer 5.
1. Mexanzsnr r$opnrupoBaHr.r-rr BoJrHoBoAHbx crpyKTyp B ilpo3parrHbrx cpeA€x.
2. (hrw\ecKarr HaHoKepaMVKa.

En;rer'6.
Ilenrzneft so - o rrrr{qecKr,re e (f (f erlu n 6perroB cKr4x B o nHotsoAax
llorrpnroH.r{bre KpncraJrJrbr.

Bra.uer 7,,

I . Sneuenrbr'ueopr{r{ orrr}rqecKr.rx HaHoaHTeHH.
2. Knanrorble roqKr4, KBaHToBa.[ lpoBonoKa, HaHOcJror4.

Eruer 8.
1. Orsuqecr<rze oco6eHHocrr{ pa6or,rr rerepocrpyKryp.
2. Onru.recKr,re Jrr.rrorpaf, ra.recrcne MeroAbr.

Burer 9.
l. Cnoco6rr,qlrafHOcrHKH HaHoMarepr4anoB.
2. fluasNaoH-rolqpkrroHubre s$(penrrr.

Euler 10.
L KonnouAHbre pacrnopir. Ourzqecrze cnoftcrna cQepuuecr<r4x qacrr4rl"
2. Merauarepuilrbr r,r rznep6onr{qecKae Mareprlzurbr.

Carlrocros'TeJrbHas pa6ora cryAeHToB BKJrroqaer s ce6s:1' Ay4I'rropu€u{ caMocrosrelrb:s'as. pa6ora cryAeHTa [o Ar4crlnlJrr{He ]lbrrroJn:rqercfl Ea
IlpaKTr{qecKrrx SaHtTr4SX flpu pelneHr{r4 3aAarlr.

2' Bueay4Iatopnar caMocrotrenrHiur palora BbrrroJrHrerc.tr cry,{eHT()[d rrpLryrny6lennoM v3yqeH.fipr rvc;t+rrIJIIzHbI rlo reMe npofi4eHnoft ner<quz " rpLr rroAroroBKe K
na6oparopnrrrr'l pa6orarra. ocnonuofi (poprr,rofi ca.r'rocrosrensnoft pa6orr,r cryAeHTa fl3;rgercfl.
Lr3f{eHrre KoHcrreKTa nelcuraft , peKoMeHAoe aHHoft n[4 Teparypbr.

CauocrortreJrbHaf, pa6ota 3aBeplxaer 3aralrv Bcex Apyflrx BZAoB yve6uo1o [poqecca vMoxer ocylqecrBnfl'tbcs' Ha JreKlll4lrx, flpaKll,rqecKl4x 3aHrDnflx, KoucyJrbrallnnx. K?rx $opuaopraHl'I3allura yue6noro rpoqecca caMocrotlTeJrbrra-f, pa6ora cryAeHToB npeAcraBnser co6oft
IIeneHarIpaBJreHHyIO cl{creMarl4qecKyro AerreJrbHocrb rro upvo6pereHrro suanmii,
ocyqecTBnf,eMyro BHe ayAr{Topr4r4 

"

Kourponr' BbInoJI eHI{{ caMocro-areJlbuofi pa6orrr ocyrr1ecrBn ssrctnl xoAe Br,IrJoJrHeHrr, ra
3arrlrrrbr na60paropnrx pa60r IIo Ar4crlr4rrJrr4r]e, Ha 9K3aMeHe.

Bonpocrr Ang_r1gllTpgng pav ocro_sremnofi pa6orH
1" B'r€N.{ 3aKJrroqarorcs oco6eHHocrr.r e3ar,r.,,{one[c']Br.r,r

uaHoo6rerrarytut?
2. laftte olpeAeJreHI'I.{ ocHoBHbIX xapaKTeprrcrr.rK HaHorracrr{r:br, H.H.M a:repmaJra.3. Karurl rexHo.Ilo[[vI cv:ate3auaHoMarepvaJloB .rrBnsrorc-f, rrepcneKT]rsHr,rMz?
4' CSoprvrynupyftre floHtrl{e 4zlpparqzoHr{oro [peAeJra. Karc ero ynenrruz6?
5. Kaxue MeroAbI rlo3BoJlalor Al,rafHocrrrponarr/z:yqar6 HaHoo6rexrrr?
6' B ranrzx ycrpoficrnax (sneuenrax) nosuoxrJo rrplrMeHeHr4e HaHocryKT.Fpr4p,cBaHHr,D(

naarepzanon?

7. Kax uroxno ylpaBn{Tr nrupaHofi crreKTpa nroMrrHecueHrlprr{ Hanovacrraq?
8' Kaxrae rHrIbI nasgpuoft KepaMrIKI{ ricnonmyror B coBpeMeHHbrx cucreN{a}:?9' Kar<rae ypaBI{eHI4t I{crloJlb3ylorcrr rnfl pacuera $oroHnrrx rcprzcrrurnon? [a1',ollrcaHr{e.
10' Kar< Ilpot{cxoAzr nrr6op Marepl{anoB orrr4qecKrrx KOMrroHeHToB na3ep}rbrx cracrena?
1 1' onurrurre rexnoJlorn'recxzft rrpoqeoc r43l'oroBJrerrr4f, na3epgof nepanrzxrr.
12. otmmr'rre MeroAbr orleHKr,r napaMerpoB Jra3epHr,rx ycrpofrcrn.
13. Karoe MexaHra3M (popuuponaHr4r grrr4TaKcr4.JrbHLrx nreHor?
14' onuuu'r:re TexHoJIoruIo npo6ono4rororBKr.r Marepr{anoB r.r HaHoMurfepuaro*i An:.lonyr{eHrrs I uzyt enux.
15. B qeu oco6enHocrr4 rranep6onuqecKrrx uareprzalon?

3neKTp()MarHHTHbrx BoJrH,3



7 . yTIIDEHO -ME TOAIITIE CKOE I,I I,IFIO OPMAUIIOHITOE OBE C]IErIEI il48
Ar,r cqunJrr{Hhr (MoAyJrfl )

a) ocuonHas Jrr{Teparypa:
1' Apareuru C"M. Bne4eHIle n Seurouauo$oroHraxy: $yH4arrrer{Tartbrlbne r)cFroBbr ?r

JIruepHbIe MeroAbI y[paBnteMoro IIoJIyqeHr4fl Vr llr4afHocrr.rKr{ Har]oorpyK.fypupoBa}rHbrx
Marepl4irnon : yve6uoe uoco6ue no HarrpaBreHr.rsM rrorroroBKu 6araranp"*iZOO4OCI IZ,OOZOO;"Ortorexuzrca", 200500 "JlasepHax rexHr.rKa u Jra3epHbre rexHoJroruu,', 2A07OO izOOeOOj"@otoHVKa u ourozri$opMar[Ka" u cIIeqIIanE,HocrrM 200200 "OilTor,exHr4r(a,, )w 2002lll
"Jlanepuar rexr{r.rKa r,r na3epHbre rexHo_norru,, I c. M. Apaxen nu fuAp.] ; no4 o6rq. pe4" c. I\{"Apaxerrna.-'Mocrna:Jloroc, 2015 .- 743 c., 

^r", 
ra6r. + t ri.ntpo.r. olrr,4scx (CD-

RoM) (2rr M6)."- 
^E16ryorp. 

B KoHrre q. -- c" N4. Aparcerru, A. o" K,yvepur, ri. r.
flporouren, B. [-. Pay, A. f. cepreen - rperoAaB a.renuBnfy .-- ISBN g7g-5-gg]a4-gl2-2.

2' Me|Iattarepl{anbl 14 crpyx(TypHo opraHr.r3oBaHHbre cpeAbr Anfl onrogJreKTllogt4 Kz, CBr[-
rexHrrKkr r.r naHo$oroHr4Kr4 [3nexrponurrft pecypc]/ A.IO. An4eena [" ap,],_ ii)le*rpo,r.
reKcroBble AaHHbIe.'- Honocu6rapcx: Cz6upcKoe orAe.rreuze PAH,20Ii.-- 36E c. .-- 1reNur.r
Aocryna: http://www.iprbookshop.rul32823 . - 3BC (IPRbooks>. -- ISIBN 9",tg-5-76g2-1310-
6.

oB on,rnrecxofi grreKTpoHr,rKrr n r[lo,lonzxu
zrcon JLFL- 3lercrpou. :reKcToBbre laHnrbre.__
]f ClrcTeM ylrpaBneHr{fl Lr paI.MArgJreKTpOHuKlr,
iprbookshopnll3gg2. -- 3BC <IpRbooks>i.

5) 4ouo;runTeJrr,Hafl Jrr{Teparypa :
I ' (Duszxo-TexHl4qecKl'Ie ooHoBbI MIzKpo- kr HaHoycrpoficrn f3nercrpoHlurit percypc]:

y're6noe naco6uel -- SnexrpoH. reKcroBbre AaHrrbre"- carraapa: pllABl43, 2010.-- 60 c. --Pexzu Aocryra: http://www"iprbookshop.ru/1014E. 
- 3EC <IpRbooks). lssN '.22.21-g3g7

2" IJTangapon C'M. Bne4enrze B KBaHToBlro r{ orrr4qecKyro sneKTpoHr4Ky flheprpoHurriipecypc]: yve6rroe toco6uel L[au4apon C.M., Barur<upona A.I4-- Orex.rprou. rcKc.roBbrr3
AaHHLIe"- Tolrcx: 

^^1"^M*1^ 
rocyAapcrrrenHrrfi yrru"*p."r., crrcreM yrpaBJreHr,r-s v.paAl'IooneKrpoHrrKI4, 2ADi- 98 c. - PeNIz:u Aocryra: http:llwww"iprbooksh<op.rull3922. --3BC (IPRbooks>" ISSN 2227-8397.

3' oplnroe JI'H, ocHonrr rexHoJloruI4 olrr4rrecKr4x MarepvaJroB w uzplettutit" gzuc6 
.l

zxon JI.H.- Olexrpon, TeKcronr,re AaHH6re._-
T Cr.rcTeM yupaBneHr4 fl U pALl1ix}S.rreKlpo rrrrKr.r,
iprbookshop"ru/l 39:;9. -- 3E,C <lplLbooks>.

4' Opnzxos JI.H. Ocuonrr rexHoJIorI4I4 orrr]r4qecr$4x Malepr{€uroB.rrr rr3.rlenr/rit. Vawr, 2!.

zxon JI.H.- 3ner<rpon. TeKcroBbre raHHbre._-
T CrrcTeM yrrpaBneHrr fl Lr tr a\v;, (nJreKlrpoHrrKr.l,,
iprbookshop.rul13g60. -- 3E(l <IPlii.books>,

B) lepuoArrrrecKrre ug1 ranrri
1. Xypna"rr <KeaHroBar orreKrpoHr.rK'). ISSN:1063_7g1 g. Apxvn HoMepoB. Pexnv

Aocryrra: http ://wlr.w.mathnet.m/qelarchive.
2. X{ypnwr <cDorour4Ka)), ISSN: 1993-7296.

http : //www.phot,cnics. su .

Apxran HoMepoB. Ferttrz:lr Ioc,ryna:

3. XypHzur dlpzxna1Has. $oronrzr<ar>, ISSN:2 4ll_4375.
.qocryra: http : I I applied.photonics.pstu.ru/archi ves 

"

4. XypHzur <HanoczcreM'r: Su:uxa, xprM,r', MareMarrzKa)).
HoMepoB. P exrau Ao cryrra : http : / / nanojournal. i fmo. 

^-rlarti 
cle s.

Apxur HoMepon. Pexzna

ISSN: 2305-',t971, A.pxzn



8. MATEPI4AJIbHO-TEXHI4IIECKOD OEE CIIEqEHPIT]
Arrcuuurr{Hbr (MOAyJrfl )

JIer<quonHBIe ayAI,ITopI,Iu ocuarrleHbr .qocKoft (am Mena r4Jrx{ MapKepa), gKpaHoM AJU1
rrpoeKrlnoHubrx crrcreM, rrpoeKTopoM r4 noyr6yrorrl.

Ay4zropura Anfl rIpoBeAeHI,It [paKT[qecKr,rx sauflTuir ocHarrleHbr ycrpofiornavu
AI'IaI'HOCTIIKLI HaHOMaT'epIIaJIOB, MeXaHI{KO-OlTLrqecKr,rMr4 KoMloHeHTaMr4, rlplropa.MV r,r3MepeH}rt
rlapaMerpoB JriBepHbrx r{croqHriKoB Anr [paKTr4qecKoro r.r3yrreHr4, npurrrlnrroB pa6orr,r
orITI'IqecKI'IX ycrpoftcrn; ocHalr{eHbl coBpeMeHHbrMr4 rrepcoHanbHbrMr{ KoMrrbro1epaM1r,
o6re4I'In€nHbIMI4 B JIoKiuIbHyIo BhItIIrcJIr4TeJIbHyro cerb r{ yKoMrrJreKToBar{ErbrMr[ neo6xoar.rrrulr
CI{CTEMHbIM }I IIPZKNAAHbIM TIPO| PAMMHbIM O 6ECUE-{EHZEIV{.



PaSo'rat nporpaMMa rl{cqrlnJrr{Hbr cocraBJreHa B coorBercrBraz c rpe6oBaHnsMr.r O|OCI

Bo uo HarlpaBneHuro 28.04.01 HauorexHoJror[fl H M]rKpocrrcreMHalr rexH]r(a r4 rrpo[paM]\{a

norforoBKu Irluxenepuo-(f u:uuecKr,re rexHoJrorr4r4 B HaHOr{HAyCTpr.rr4

n QzfIM
(OI4O, no4nr.rcr)

rt
flporpaurraa paocMorp ena vr o4o 6peua Ha sace raHLalr ra0 e4prr (DzlIM

3ane4yrorqzft xa(f e4poft C.M. ApaxenrH

no4nucr)

Pa6o'ras [porpaMMa paccMorpeHa Ia o4o6peHa rra sacelLaluLr yue6no-nre,roArrqecKofi nouucczz
HanpaBneHus 2,8.04"01 HauorexHoJlorplI4 H MrlKpoct4creMHaJ{ TexHr4Ka v rrpofpaMMa rroAroroBKr{

IrlHxeuepuo-Susn.recKlre rexHoJrorr.rrl B HaHor,rHAycrpr4r{

flpoloron J,,lb ) oT roAa

llpe4ce4areJrb KoMr{ccr4r.r C.M. ApaxenxH

JIICT ITEPEyTBEPI{AEHAfl
PAE O rIE rz IIp o IPAMMbI Ar4C UI,rfI JIr4IIbr

Pa6o.ryro rrpor paMMy cocraBr,rJr

PeqenseHr
(npe4cranurenr pa6oro4areux)

Pa6oqas rporpaMMa o4o6peua na

flpotorol 3acq\aHvs. raSe4prr J,,lb

3anegyrorqufi xa$e4poft

Pa6oqa-s [porpaMMa o4o6pena Ha

flpor:oxon 3acel\ankrfl ra(f e4prr J\b

or C) 4

yue6nrrfi ro4

foAa

Jo4E rulo yue6uuft rog

'rildh

OT

3ane4yrorqrafi xa(f e4poii

Pa6o.{a.tr [porpa.MMa o4o6peHa na

llpolorcon 3aceAaHnfl ra$e4prr J',lb

yve6nrrfi rog

(ono, nognucr)

3ane4yrorqr.rfi rcaQe4pofi

foAa


