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I-Jlporpauua npeAHa3Haqe

12,04.A5 <Jla^:epHax rexHllKa

O3HEII(OMJIEHI4E C IOH'TIIEM

MOTO,AO B I/rX IIOJIyq eIJVIfl , fIp

o0nee pacrur4peHrre KoMrr

B 3 ar4MOAeLrCrBLrfl. Jra3 epHo f o r4

IJ,enrro ocBoeHrzr AlIcul4nn

Lr [po]43BOACTBeHrfbrMr{

(cBepx'F-BHr43) r{ (cHr{3y-

METOAAX.

3 aAaqu Ar4our4nJrrzHbr :

o $oplrr4poBaHkre rr

ocodermo crflx u csoftcre HaHoM

rroJrrreHr4e rrpeAcTa

Q oprr,rzp on aHvrfl, HaHo crpyKry

O O3HAKOMJIEHI4E C M

HaHOCTllyKTyp, CpaBHr{TeJrbHa.fl o

O NPI4O6PETEHIIE HABbIKO

3 AAAHId A O p e aJrr,r3 At; Jr4r4 na3 epHo

2. VTECTO AI4CUI/.ITJIVT

[ncqunnraua <JlasepHbre M

nu6o py Bapuurr4Buofi .racru OII

cryAeHToB upo $ ecczoHaJrbHbx

Mr4KpO3rreKTpOHr4Kr,r rr MrrKpoMe

kr Ha.Hor\4aTepr4€trroB r4

rroJrlnlel1bl B paMKax AvIclJkrrlJrv

rasepuofi TexHrlKe kr JrasepHbx

'IexHr4KI,I rr Jla3epHbrx TexHOJr

Jra3epH0lz TeXHI4KI4 LI MeTOnbI vx r{3roToBneHr4fl>>; A TaK}r(e pflI.a l.vcr\vflIrvlJ,

1. UErb B O E Htrfl Atr C UI4tr JrrIHbI

IJrfl [oAroToBKr4 MarLrcTpoB IIO

v na3epHbre rexHoJrorr4rD). Kypc

HafrpaBneHr4lo

HalpaBJreH rra

epHbrx eQ$exron Lr csoficrnardz nauoo6reKroB,

Hr4e HaBbrKoB paooTbr c na3epHbrMl{ ycTaHoBKaMr4

rlr4v cryAeHToB B o6nacru HaHorexHolorufi

r4f, c BeqecTBoM.

flBIIfleT Cfl. O3HaKOMJreHr{e CTyAeHTOB C Hayr{HbIMr4

aIMvI Jra3epHoro ylop.rrAoqvrBaHvrfl. HaHoarpyKryp

, ollupaflcb Ha pa3nr4qufl B Jla3epHbrx I4 aHarlofoBEx

VT

LI

f4 o pa3MepHbrx eQ$exrax, xapaKrepHbx

I€LIIOB;

euuit o $uszr<o-xr4Mr{qecKr4x npoqeccax

BaHHbX MaTepaaroB;

MI4 nolyrreHr4f, HaHoqacTurl 14 ynop.f,AorreHHbrx

HKa Jra3epHbx r4 Hena3epHbrx MeToAoB;

paooTbl B HayqHOM KOJTJIeKTT{Be: OT IIOCTaHOBKI4

SKCrrepr4MeHTa.

B CTPYKTYPE OIIOII BO

Kp o - u HaHoTexuo"rrof r4H),\ _sBrx eTeg AllcrIl4nnrrn cri u o

lI. Irl:yueHr4e Ar,rcqr4rrJrr4Hbr np eAnonaraer Hanurrr4e y

BbrKoB n o6lacrz lasepuoft TexHr4r<lr u rexuolorzfi,

I4KI4, OnTOTeXHI4KH, MeTOAOB Ar4arHOCTI4KI4 MAKpO-

nonyreHHrrx zso6pax<euufr., Koropbre Moryr 6uru

6 as on ofi -taarui <IrIu$ opnaarlr4oHHbre rexHoJror krLr B

xHoJrorr4.rrx>, <<llcropr4fl Lr MeroAoJrorza lasepuoi

ft>>; Atrcr\vnnvn rro nrr6opy <<Hoebre MarepnaJrbr



r43r{ael\4brx B paMKax IIpo

r43o6paxe Htrir>>, <3oH4onax uu

lonyqeHHbre B paMKax r43yqeH

HarvcaHr4f, Bbrrrycxn ofi rn anrz dz

3. ](OMIIETEHUI4I4 OB

IIE3YJIbTATE OCBO

.E) [poqecce ocBoeHlrt

AeM0HCrpr{pyeT cJreAyroqv e

I foToBHocTbIo

cLrcTeM Ha ocHoBe HaHocTp

o foToBHocTbro K op

laperMorpoB r4 MoArz$zxaqzrz c

o clocooHocrbro pyKo

rexuonorrzft kr rexnpoqeccoB

KoMlrrreKcon (lIK- 1 1 );

l) clIocooHocrbro p€l3p

HaTypEr.brx sKcrrepvMeHTarrbrr

KoM[JreKcoB r,r rexFrolorzfi (IIK-

El pesynrrare ocBoeHrz.fl

cnelyr0 qr4e p e3ynbTarbr

l) 3uarr: ocHoBHbre M

HaHocTlryrKTyp na3epHbrM r4 H

S oprvrzlr on aHwfl, Harro crpyKryp

2) Yruerr,: ocyqecrBJnrrb

MeroAOM lasepuofi alrrnlwu (

3) BlaAerr: MeroAaMr{

ArrarHooTr4K?r rroBepxHocrefi, r
ArrK-13).

4. CTPI/KTYPA II COtrE

O6qas rpyAoeMKocrb Alzloldrz4nzurr cocraBJlf,er 4 sa.rerHbrx e.4rrHr4ubr, I44 qaca.

paMM 5arcwnnpuara: <O6pa6orxa orrzqecrr4x

I(oIII4-f, )), <3lexrp o HHafl. MraKp ocKo trLrfl>> . 3uannr,

Aauuofi Avrcr\vnnvrHbr, Moryr 6url nprrMeHeHbr Anrr

zonnofi pa6oru.

TOIIIEIOCq, @OPMT4PI/EMbrE B

rLfl I.VrCUr4rrJrr4HbI

AaHHOr4 lr4Qrlr4nnr.rHbr cTyAeHT Qopnrupyer u

eTeHurrr4:

Barb 3JreMeHTbr (n rou qr4cJre aKTr4BHbre) na:epnrrx

BaHHbrx Marepr4 arron (llIK- 5);

rrkr3ar\vv v KoHTponrc rrpoqeccoB rzsuepeuzft

crB H aHoM areprz€rrroB 14 HaHo crpyKryp (flIK- 1 3 ) ;

paooTaMr4 no AoBoAKe r4 ocBoeHr{ro na3epHbrx

rIpoI{3BoAcrBa na3epHbrx npu6opon, cr4creM vl

BaTb I4 OrrTr{Mr43krpoBaTb llporpaMMbr MoAeJrbHbIX r4

IzccneAoBauuit na3epHbrx npz6opon, czcreM,

znu o 6yu atolluitc t A o Jrlr( e H A eM o H orp r4p o B arF,

noflyqeHr,rrr HaHoqacTr4rl v yloprAoqeHHbrx

pHbrM cno c o 6airar,r, $zsvr xo -xl4Mrzrre cKr4e np o ue c c6r

BaHHbrx Marepr{€uon ([IK-5).
HbrI4 3K Crrepr4M eHT rro cr'r HTe3y HaH o M aTep I4 alr o B

II,l4, Alff(-s).

no-crznonofi lr pacrponofi MzKpocKou{rr Ant

ABepraeMbrx Jra3epHoMy nos4eficr:ruro (lIK-1 1,14,

AHr4E l.urcr\rlflrr4H br

4).
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PasAer: 1. Ceqsr pasMepoB o5b(

Jlerqurr 1. KnaccraSvr:rar\r4fl. r

Kpr4cT€LrrnuqecKafl , f eoMeTpzqe c

Jlerqrat 2. Pa:naepHbre 3aBr4crrN

KJraccr4'{ecKoM r{ KBaHTOBOM npr

PasAer 2, Quzurco-xzrMnfl noJry,

Jlexuurr 1. @opnrvrpoBaHr4e Mare

Jlenqur 2. @opnrzpoBaHr4e Mare

Pas4en 3. Mero4lr ronyqe:nuflr

Jlexqur 1. MeroAbr MexaHuqecx

Jlercqzn 2. Mero4br $Lr3r,rqecKor

I{CTOIIHI,IKOB.

Jlerqu.a 3. MeroAbr xrrMr{qecKor

I{CTOIIHI1IKOB.

Jlerqra:r: 4. I,IcrcyccrneHHoe E

TP}I{AHIIE AI,ICqpt

Jlenquu

KTOB I{ I4X CBOfiCTB.

AHOO6bEKTOB LI KIX

ca.rr, SJreKTpoHHa.fl cTp'

ocTr'r $uazxo-xvMvrq(

6mzxenu.sx.

'.eIILrfl HaHOM aTep r4aJr c

)rraJroB rro MexaHr43M)

)I4aJrOB rro MeXaHkr3M)

aHoqacrvrl 14 ylTop.flA(

lf o Ar4cnepfr4p oB aHr4,

) AI4CIIepfr4pOBaHr4f, . I

AI4cIIeprZpoBaHLI.fl.

pMooop€r3oBaH

TIII4HbI

xapaKTepHbre oco6eHFrocTr4:

FKrypbI. 3.r.

)cKr4x cBoftcTB MaTepHanoB B

3q.

r!,

/ ((cHr43y-BBepx). 3.{.

i (cBepxy-BHr,r3)). 3,

)rleHHbrx HarlocTpyKryp.

r. 1.{.

lxelmr c yqacrzeM na3epHbrx

4,,

na3epHbrx

2'r.

3OHIOBbre

Oxeurr c yqacrueM

e: nyqKoBbre

l .{,MeTO.qb r nzTorp a0r4r4.



2. CnatitcrBa Jr€BepHoro r43rtyqe ax. OnpeAeneHr4e AJrr4Hbr BoJrHbr Jra3epa 2q..

3, lloryqeuue roHKr{x rrJre MeroAoM la:epnofi alrilIuu. Cpaenzrellurrfi

epe Bo3Ayxa r4 B BaKyyMe

6.r.

4. f{prz,uqzu paSorbr aroMHo- Mr4KpocKona. [uarHocrr4Ka 3epeH rourofi

UJIEHKPT

5. flonlyveHr4e HaHoqacrr,rq

6. Melo4 ArrHaMrzqecKoro

KOJrJrOrzrAHOf O paCTBOpa

AoM na3epnofi a6txtluu B )KrrAKocrb

4q..

yIrbTaToB 3KCrrepIrMeHTOB

PasAe"rr 4. llocrasoBKa na3epH

1. Onpe4eJreHrle Krracca orraeH

aHaJrr{3 KonbrleBbrx 3oH B aT

)Ei pavrrcax neKrlr4oHHoro K

5. 1. ArcrzBHbre v krHTepa

O rlelrbro Sopvrupona

cTyAeFI',IOB B yr{eOHOM IIpOq

3aKperrJreHr{e TeopeTI{qecKofo

vrH4trBt;d:.Iyalrnoft 4onaaunrefi

ff pa rcru vecK r,re 3a Hqruq

SKCIIepI'I M eHTa IIO IIO Jryr{eHI4rO H aHOMaTep 14 aJr o B .

14 na3epHbrx KoMnJreKcoB 2'1.

4'L

4\.

flHLrfl. CBeTa n.nfl. AHanV3A [I|ICnepCHOfO COCTaBa

t
+q.

TEXHOIOIUIJ1I

pca'.

7. Azy',assr4e Blr{-sHwfl rrolrflp

[oBepx.Fro cTr{ ToHKr4x rrJreHoK

I4 nasepHoro rtyqa Ha na3epHyro MoAlr$rzrcaqraro

8. Clnpe.qenenue duzxue A€LJIbHefo noprAKa HaHocTpyKrypr4poBaHvrfl

[oBepxHocTlr ro pe3yJrbTaTaM p eofi enerrpouuofi Mr4KpocKonr4r4

(iq

9 . Crurucrr4qecKa-s oSpaSorr<a

5. OEPA3OBATEJIbHbI

4\.

Qopi\4br npoBeAeHr4.rr 3aHflTV

(ron.rp oubHbr e ay.4r,rrop Hbre , r4H[uBr44yaJrbHbre AoMaruHrze p a6 orrr).

5 .2. Cavocro.rrrelbHat cTyIeHTOB

CaNrocro-f,TeJrbHa.fl (n

BHbre Qopvmr o6yveHrax

fl. LI pa3BIITLIfl. IIpOcpeCcIzIOHaJIbHbIX HaBbIKoB

zcrronb3yroTcr aKTr,rBHbIe v r,rHTepaKTI4BHbre

B correraHr4r4 c BHeayAzropuofi pa6oroft:

yAl4ropHar) pa6ora cryAeHroB BKJrroqaer

MATepr4trra [pr4 rroAfoToBKe K BbrrroJrHeHr4ro

lpa6oru, K [paKTr4qecKrrM 3aH.flTr4.rrM. Ocuona



caM0clo.srenbHofi pa6oru

I{CTOr{FIZKaM U KOIrCneK.ry JI

3anaT{

li.3. Mynr,rzue4ufiuue

I{eroropsre r43 rreKrlr4oH

npeaeHraqufi B Mynbrr4MeA

LICIIOJIb3OBaHI4eM I(OMIIbIOTepH

Cry4eHrau rpeAocraBn

opfaHrz3yroTcr MacTep-KJracc

texuonotzft, MeroAoB

HaHooc)pa3rloB Ha KoHKpeTHr,rx

6. 0IIEHOTIHbIE CP
I/CIIEBAEMOCTI4,
I{TOTAM OCBOE
I/TETOAI4TIECKOE
I'AEOTbI CTYAEHTO

a) Bonpocul pefiruHr-Ko

1. I4gueuenr4e Sasonrrx pa

2. I4sNreueHrre reMrrep aryp

3. llonepxHocrHa.r Aonrr B

Boupocrr pefiruur-rco

I . ZsNaeHeHr,re AJrraHbr

2. flpoqecc 3apox AoeLrfl

HaHOCpeA;

3. I4s\aeHeHr,re oHeprr{.fl

Mexar{r4 3My (cHr43y-BBepx).

Bonpocnr pefirnur-rco

1. Cxeurr na3epHoro rr

r4cnap e]Jne - Ko HA er{ c ar\ufl ;

2. llasepuoro BoccraHoBJr

r43yqeHze Jrr4TepaTypbr rro peKoMeHAoBaHHbrM

ft , peureru4e BbrAaHHbrx npeloAaBareJreM npaKTr4Kr4

HOJrOfLrr4 OoyqeHu.f,

I{ rrpaKTl4qecKl4x 3AHflTVTU npOBO,4trTC.S B BI4Ae

noft ayp.urropuv (naupzuep, ayt. 430-3) c

rpoeKropa.

ercr KoMnbrorepuuZ Kypc lexqufi, a raKlr{e

, npeArrorrafaroqr4e AeMoHcTparlurc npzeMoB,

v aHarru3a uso6paxeuuit r4ccneAyeMbrx

CTBA TTIfl TEKYIIIETO KOHTPOT^'I
MEXTYTOIIHOIZ ATTECTAUI4U fIO

VIfl, I.Il'CL\Vrfrrr4Hbr vr ).qEEI{O-
OEECfIEIIEH14E CAMOCTOflTEJIbHOfI

q Nl:
oneczft B HaHopa3MepHbrx cr{creMax;

IrJraBJreHr4.rr B HaHoM aTepvanax:,

aHoMaTepvarax.

s J\b2:

AHO|O npooefa sneKTpoHoB B HaHoMaTepr4anax;

nofi $asrr, Vcroez-f, 3apoAbrureoSpas oBaHvrfl, Arrfl

5ca npr4 $opiuzpoBaHr4r4 HAHOMATEPIIAJIOB IIO

eHvrfl Mr,rKpo- Lr HaHOMaTepr4anoB rro MeroAy

I4_fl MeTaJIJIOB I43 3neKTpOJrr4TOB ;



3 . Jlasepuoe ocax{AeHr4e

4. Jlasepuaf, pernr4Karlr4.fl

6) 3rcsaueHarlrroHHbre B

1. Pa^:ruepurre 3aBr{cr{M

HaH0}laTepkI aJroB;

2. Pa":vrepHrre 3aBr{cr4Mo

3. BgazlaocB{3b pa3MepH

4. Pa^:uepnrre 3aBvrctrM

HaHoM.ilTepr4aJroB;

5. Ourra.recrgle

6. fouorennoe 14 rerepo

7. Kuuerur<a pocra 3apoA

8. @Hezra ilonyqeHr4r H

9. OzguqecKue Mero.rlbr

JIa3 epHbIX I{CTOr{HUI KOB ;

10. XunruqecKr4e Mero.rlbr

na3 epH brx r4cToqHr4KoB.

n) nonpocbr AJrfl KoHTpoJr

1 " KnacczSrrKarlurfl HaH

2. Ourzqecr<r4e xapaKTep

3" @yHr<qzoHaJrbHbre 14 K

4. MexaHrasMbr pocra rrne

5" OcoSennocrr4 Mero.rloB

6. Jla^:epuax nauouogzS

7. Mero4rr son4onofi rex

8. Mero4rr r43yqeHr.u cBo

9, Jla^:epHa-a a6rrrrrlux rne

r) rerurr peQeparon:

o o nyr{ e H zrr yJr bTp aK op o TKrz Mr{ 14 M nyJr b a aM]/I;

orracTurrl I43 KoJTJIoI4AHbIX paCTBOpOB ;

aHocrpyKryp.

pocbr rro Ar{cqurrJrr{He :

TepMoAr,rHaMI{qecKI4x vr reIrJroBbIX csoZcrn

crpyKTypnHx ceofi crB HaHoMarepr,ranoB ;

xap aKTepr{cTr4K HaHOMaTepr4 anoB ;

gneKTplzrrecKl{x Lr MafHr,ITHbrx csoficrs

cTr4Kr4 HaHOCpeA;

Hoe 3apoArrureooSpa3oBaHr4e;

u;.efi u MeroAbr noAaBneH vrf p o cr a qaarLrrJ;

oMaTepr4anoB rro MeToIy (cBepxy-BHr{3) 
;

IloflyqeHr4.s HaHoMaTepr4aJroB c npr,rMeHeHr{eM

[ofiyqeHl4{ HaHOMaTeprraJroB c rrpHMeHer{r4eM

caMocroqrelrnofi pa6orrr :

cTvrKIl HaHOCpeI;

cTpyKr{r4oHHbre HaHoMaTeprralrbr ;

oK r43 \apa;

KOHCOJTTTA ArlW HaHoMaTepr{anoB ;

rlr4.rr noBepxHocTr4;

o JIO f 14 I,I An.'I C O3.4 aHI4.rI H aH OM aTep I{aJroB 
'

CTB HaHOMaTepLIaJIOB;

bIX MATEDVAJIOB.

1. Oco6euuocrrr ngazuodeitcr.nwx Jra3epHoro a3lyqeHr4q c Be[IecTBoM npu



2. Marevrarr4qecKoe Mo I4poBaHLIe IIpOqeCCoB

KJracrepoB npr4 rrzBepHofi a6m I{ TBepAbrx TeJr;

3. BltIa.sHze reMrr

I{ cII ap eHH e-Ko HA e.Fr cArJr4 fl;

uorprrrvft;
5. Cpannenue Ar4cnepcH

o calKAoHr4 v vr3 [ra3 epH o f o

6. Ksaurosrre ror{Kz r4

7. Cuoco5u BHerrrHero

oopa3oBaHrz.f, L\ poara

MeTOAe

pa3MepoB qacrr4rl npn np,flMoM Lr o6pa'rHovr

HToBa-fl npoB onoKa. llonyueHr4e kr rrpr4M eHeHr4e ;

flpaBfleHl{-f, pa3JIeToM qaCTVII LI3 napora3oBoro

pr4aJrbr

bI kr rrrepoxoBaTocTr4 rroAJroxrKr4 B

4. Pom 6y$epHoro ra3a B CXeMaX na3epHofo tlonyqeHl,I.f, 'roHKoIrJreHOqHbrx

o oJraKa., r4HAyrIr4poBaHHOf o HbIM II3JIYqEHI{EM.

8. CpasHzrelbHarr r4crLrKa np oqe cca Maccorrep eHo c a6rrzpon aHFrbrx
rlacTrzr.l B BaKyyMe I4 B aTM Bo3Ayxa.

7. ]rqEBHO-METOAI4.I OE VI T4HOOPMAUTTOHT{OE
OEECfIEqIEHI4E AI4

Ocuosuaq rnreparypa:

1. Puxonnon A.I4. HaHo [Snercrposnrrfi pecypc] : yue6noe

I. [:rz4:Lrrypu. - 3-e rzsa. (en.). - M. :

vr. - (Hanorexnonoruz). ISBN 978-5-

nocodue I n.V. Puxonroe. B. B JIdnHna, 3.

EI{HOM. IIa6 oparo put suauuit, 12.-365 c.:

9963-1097 -5 . htto://www tudentli .ru/b s8N9785996 5.html

2. .ltzlero4rr nonyqeHu.fl kr ccJleAoBaHr4.rr HaHoMaTepr4aJroB Lr HaHOCTpyKryp.

Jla6oparr:pnrrfi npaKrr,rKyM rro orexHorrorr{.sM f3nercrponsrrfi pecypc] : yuedHoe
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