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l. tIBJltI4 OCBOEHItrflIUICIIIIITJII,IHbII

Ide'nr ocBoeHlrs ArrcqwrJrl{Hbt o3Har(oMJrerrue c'yAeHTorB c Hrtyr-rH6rMl4 u
npoH3BoAcrBeHrIbIMI'I npuutiulaul{ na3epHoro yropfiIoltvtBaHvrfl, r{aHocrpyKT,yp ((c;Bepxy-s[{ri3) n(cHI{3y- BBepx), orll4patcb Ha pa3nuqplf, B .[a3epHbIX I,I aFlaJroroBbrx MeroAax.

3 a4avr Ar{crlr4nnkr Hbr :

o SoprvrrapoBaHl{e uougruft o pa3MepHrx s$Qexrax, xapaKTepHbrx oco6euuod,rsx r4
csoft crs HaHoMareprzanoB ;

o rroJryqeHr4 e rpe4cran;reuufi o rf H:uxo-xr4Mr4qecKr4x npoD,eccax Q,lplar.rpdaauzrHaHOCTpyKTypr{poBaHHbrx MaTepr4anoB;

' o3HaKOMJIeHI'Ie C MeroAaMI4 rlOn.yt1sgu.f, HaH0iracrr.rq I,I ylopsAoqeHHbrx Ha.Hoerpyr(Typ,
cp aBHr4TeJrbHafl orIeHKa Jra3 epHbrx r.r Hena3 epHbrx MeTOAOB ;t npuoopereHlre HaBbIKoB pa6oru B Hayr{HoM KoJIJreKTr.rBe: or trocraHoBlil,r 3al{alru no
peurnr43arlr4rr Jrut3epHofo sKcrrepr4MeHTa.

2. MECTO AI4ArIUilJrr4Hbr B cTpyKTypE olrorr Bo
{::_ul"""ua-<Jlasepnble 

MI'Il(po- I,I HaHorexHoJrorr,rr4) ;rBJrrercr.[r.dcrlrznJrr4Erofi no n!,r6opyqacrv, Qopruupyerraoft yuacrnuxalrz o6parogareJrbHbnx orHorrreHr,rii o[oil.
I4:y'reuue AI4 cIII{rInI4HbI nPeAnortafaer Hanr4r{r4e y c,ryAeHTon npoSeccuorruf,"""r*

HaBbIKoB' rIoJIyqeHHbIX B paMKax I'I3yrleHufl cne[yrotqux AI{cqI4[nHH: <Mero4u r4 cpeAcrBav:uepeuufi [apaMerpoB JIa3epHolo I43Jrr{eHprr)), <OnrosrerrpoHr4Ki})), <Malre,uar2dgcroe
MoAeJII4pOBaHIae cI4CTeM reHepallHLr t4 TpaHc{roprrrpoBKr4 na3epHoro r.r3nyqeHr.rl>r, <clonper["r","
Mareplranbr IJrr onrlrKt4 14 na3epgofi,rexnuxra>. j

3. IIJTAHI4PYEMbIEPE3YJIbTATbIOEYTIEHI,I'I IIO AI4CIIIIIIJII,IHIi ii

flnaHupyeurre pe3ynbrarbr o6yvenua ilo ArrcqprrrJrriHe, coorHeceHHbne c nJraHLrpyefuunau
JrbraraMr4 ocBoeHr,rr O|IOII

f Iaaxupyelrt,repffi yJtr*rrr"6yr."-*-arr.uu-=l,,.itla^*fi ,.)d^-
rranrt rllopvttooBaHHg KoMflereHrrufi ( nnu'qeare,,,ns rcovneresuur (norilglglg_ggltognur r<o_lilrereHuru )_

3

TurroByro crpyKTypy onlrcaHhfl t{ayqHofo rccle4<lfiaHur Ha
3'[a[e efo [JraHLjtpoBaHHs;

[paMepbn rrocraHoBKu 3aAar{ Ha)/qHbrx hccJleAoeaFr14i e
o(iracrn lasepuofi TexHr{KH 14 JrtBepHbrx rexuoror.rzfi }.1 s
cryre)KHbIX O6lacrrx;
Vvers:

pa6orarr c HcroqHhKava Hn$oprvraqnn o frpofpaMyax
SnnaHconofi noAAep)KKH HayqHr,rx ncclegoaanuii;

ofrpeAen.sTb aKTy{urbHooTb [JraH Mpye Mbrx H ayqH br 4
IzocJreAoBaHHfi Ha ocHose aHarn3a ricrortHrzKOB HavqFIo_

ll

H?LytlPOtO

TexHprr{ecKoii nHQoprvraqnu s o6Jrac.ru la:epHoft rexsilrcn vt

na3epHbrx rexHolorufi;
Blaners:

H aBbr KH COCTABJTe HH fl Otrr4aaHr4fl nJraHHpye M o f o

)

vtQcIIeIlOBaHprq;

HaB br KI,r lzcrroJ] b3oBaHHt MexAHcrIH[nHHap FIOro no,b,xo4a
np14 aHanu3e HayqHo-Texsnqecrcofi npo6lenlrr r4 nJtaH4ltoBaFrLrH
HC)c.IIeAoBaHnfieo6IacrnlaeepHoilT.eXHI,|KI4lrla:eptliltx
rexuolorHfi:

. ooracrH rrpr,IMeHeHHr, [ptIHuHnbt 4eilcrnar, rconandrueHrur z
TI4 n aqHbre B brXOAHbr e XapaKTepI4cTH Ktr BOJIOKO HHr,rX I d:]epo p ;
Yners:
. aHarv3vpoBarb Bo3Mo)Krlble o6lacru rIpHMeHeHH,

Itol dloprvrupyenrsrx
rounereHuud

Ypooeus ocBoeHr..ilt

t(oMtIeTeHqtIH

IIK-1
Cnoco6es

aH aull,r3t4 po BaTb H ayrl Ho-
TexHHqecKyro

npo6reuy,
QopnrynupoBorb r{erb,

3aAaqu u [.JlaH HayqHofo
14ccJreAoBaHHr B

o6racrn lasepHofi
TexH!{KH u rexHolorufi

nK_4
Cnoco6eH

paccquTbrBaTb

oTAeJrbHbre napaMeTpE,r
BOJIOKOHHO|O Jra3epa H

BXOA'UILIX B HCfO

qacTplqHOe

ocBoeHHe

Bon9Konxerg n3!9p4 B 3aBHCHMOCTU OT efo x



I(OMIIOHEHTOB

I]K-6
Cnoco6eH

paspa6arslnars
gJreMeHTbr (s rou qncJre

aKTHBHbre) na3epHbtx
cacTeM Ha OCHOBe

HaHocrpyKrypHpoBaH Hbt

x MaTepr4zlnoB

qACTHI{HOE

ocBoeHIle

o BbIrroJIHqrr pacver napaMeTpor] BoJIoKOH HbrX. nzuet)Hbrx
oucTeM u BXOA9UIHX B HHX KOMnOTTeHTOB:

l3la4ers:
o HaBbrKH aHaJtA3aKoHKypeHTocuoco6uoctlr
pa:pa6arrr naeMbrx na3epHbrx cHcrr3M;
r HaBbtKH pacu€ra lapaMerpoB BoroKoHHoro lasep[ u

BXOAqIIHX B Itefo

KepaMr4Kr4, B ToM qncJre lasepHofi naHoKepaluhKr4;
ly'rr,lerr:
. paspa6a'rbrBarb grleMeHTbl na3epHbrx cnc.r€)M Ha ooHoBe

c,HcTe M2 BbrnoJrneHHbrx tr3 HaHocTpyKTypr4po BaHtH bt x
ruaTepr,ranoB;
. HaBbrKp{ BbrrloJrHeHr4g cpaBHHTe.nrsofi oqerrKrl
HaHocrpyKrypnpoBaHHbrx Marepr,raJroB rrpu uaH u polaHn n ux
r..{cIIoJlb3OBaHHt B blx cncTet\tax:

4.
Tpy4oeurocrb Arlcurr [Jrr.rHbr

OEbEITyI I4 CTPyKTypA AI,ICIII{IJII4HI,I
cocraBJurer 5 saqerHrx eAurrr.ru, 180 qacos

Co4eprxanue Jrenrlr{oHnbrx saHqrlrfi rro Ancu[[JrrrHe
Pasge.n 1. CBqgr pa3MepoB o6r,eKroe u ux cnoilcre.
JIex'I'.{ 1. Itnacca0urarlu-a Hanoo6rer<ron v r4x xapaKTepHbre

KpI4 crannl4lle cKa,l' f e oMerpl'Iq ecKas'' 3neKTpo IIH aq crpyKTyprt. 3 q.
oco6enrtocru:
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parAeroe/re[4 Al{cun nr h H br
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pa6ory cryaeHroB
n rpyAoeurocrr (n
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Nei
HTpOJT b

3. Meroqst flonyr{eHH.B
HaHOqacTHI-l ]rr

ynoprAoqeHrrbrx
HAHOCTPYKIVP

a!
8-
l0 6 35 3lscl

P'efirl.lul-xr
Ne3
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4. IIoc'ranosxa .rra3epHofo
SKCrrepLrMeHT'a IIO

nonyqeHHX)
HaHOMaTepHaJoB
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Jlexqw 2, Paslrepurre 3aBr4cnMoc:fr4 $z:uro-xuMzqecKrrx cBoftcrs
KJlaccr4rrecKotvl Lr KBaHTonona npu6luxenz:rx. 3q.

Parge.n 2' @us uxo-xr{Mrrfl loJryrreHrrfl HaHoM*Teprr aJroB.
Jlerqur l. oopMr4poBaHrre Marepr.ranoB rro Mexa.Hr43My (cHr{sy-nnepx>. 3u.
Jlexqux 2. <DopuupoBaHlre Marepr4anoB rro MexaHr.r:JMy (cBepxy-nHzs>. 3.
Pa:lel3. Meroqu rloJryqeHntr HaHoqacrlru n yrropflAorreHrrbrx HaHocrpyrriryp.
rlerqns I . lleroru MexaHr4rrecKofo Arlrcrepfr4poBaHr{s. I q"
Jlexqux 2, Mero4rr {usuvecxoro ru{cnepr[poBaHr,rr. cxeuu r] yqacrueM

I,rcroqHI{Kos. 2q.
Jlerqux 3. Mero4u xt4M[r{ecKoro AncneprupoBaHr.rf,. Cxeuur r} 12t14s114.,, nrqepHbrx

rrcrorrHl,IKos. 2\"
Jlexqza 4, Zcxyccrneuuoe rrano0oprraoo6palonaHze: nyrrKoBbre u 3oHltorlbre N[r3ToAb]

nurorpaftnra, 1q.

Cogepxanue npaxTr4rqecKrrx sauqrnfi rro Atrcqu[JruHe
1. onpe4eneH'e KJracca onacHocrrr ni*epHbx KoMIrJreKcos. 4q.
2. cnoficrea Jra3epHoro r.r3Jryqerrr4s" oupeAeneHrre AnrrHr,r BoJrHbr ra:epa. 4v.LvTLXLA. vnrpvAvJlsrlrrg AJr.t/ltlbl buJlH.bl Jla3gpa. +q,3' flolyveuze roHKIrx IIJIeHcIK MeroAoM ri*epHofi a6tn1uu. Cfaenure.nruuft pnana:

KoJrr,qeBbrx 3oH B arrraoc$epe Bo3lylta r{ B BaKyyMe. 6q.
4' llprzHqltn pa6orrr aroMHo-ct4rloBoro Mr,rKpocKorra.. fluarnocrr.rKa 3epeH ronxoii nnerlru. 4u
5. flonyuenne HaHoqacrrarl MeroroM na3epHoft a6tro\uu B )r(r4,4Kocrr,. 4,a.

:

6. MeroA AuHaMI'IqecKofo paoc()flHvtfl, (lBera Anfl aHaJr,r3a rr,rcflepcHoro cocTaBil KoJrnor{AHoropacrnopa.4v. i.

MaTepr4aProB B

JrEr3epHbrx

7. I4syueur,re BrruflHvrfl, nonr;pr43arltru niBepHoro nyqa
floBepxHocrr,r ro rrKr4x nnenor. 4q.

8, onpe4erenze 6ruxuero/4anruero roprAKa HaHocrpyKrypr.rpoBaHr4r,
pe3ynbraraM pac;rponofi gneKTpolrHofi naurpocrconuu. 6q

9. CrarucrvqecKar o6pa6orxa pre3ynr,TaroB gKcl epr.rMeuros. 4.r.

Ha na3,epHyro urolu0r.rkaqzro
j,r

rroBepxHOqTr.r ro

\'|

HaHOCpeA;

[o MexaHlI3MV

5. OEPA,3OB.4,]]EJIbHIJE TEXHO.IIOT'UU
B NPEIIOAABAH}II{ AI4CUI4IIN]LIHbI <JtA3EPH\IE MUKPC)- LI ITAH7TEXI]OJIO]-I4I'I>

t4cl]onHlrorct Pa3Hoo6pa:urre o6pa:onareJlbHble rexrroJrorLrh KaK Tpil4urlrroHurre, r3l: z 'c
NPI4MEHCHIICM AKTI4BHI,IX TI I4HTCPAKTIIBHbD( MCT UOB O6YqEUZq,
Axrznnrre !r r4HT,epaKTr.rBHbre Mero4br o6yuenur: i

I4nr eparct:uBHar JreKur.rx (pas21el Ns ll - 3 ) ;

llpuveuerue r.rMrrrarllroHHbrx rrlo4e:refi (pas4en N.s 3); ill
Pa:6op KOHKperHbx cr{ryauufi (pasaen }lb2);

6' oIIEHorrHbIE cPEAclrB A I\Jrfl,TEKvIIIEfo KoHTpo.[tr
yCIIEBAEMOCTI4, IIPoMExtyTorIHOrZ arrncTAIII,IkI IIo I,IT'OI'AM ,grCBO6FII{.g

AI'ICIII4IIJII4HbI r4 yTIEEHO-METOIIUTTECKOE OEEC [ErrEHI4tE
cAMocTofltfEJrblrrofi pABOTbr CTyIIEHTOB

a) Bonpocr,r pefiruHr-KoHTpoJrfl :

Pefirznr-xoHrponn J\!I :

l. I4sNreHeHae Qa:onr,rx paBHoBecufi n HaHopa3MepHbrx crdcreMax;
2' wzwe.n'eHr{e reMrr eparypbr [r^BreHr4q B HaH oMare pvanax;
3 . llonepxHocrHas .4onr B Harro\{a.r.ep haJrax.
Pefi rnur-nonrpo.ln J\b2 :

1. tr4sN{eHeHr.re Anr.rHbr cno6o4uoro rpodera gJreKTpor{ots B HaHoMarepr.danex;
2, flpoqecc 3apo)KAeHraq Hosofi rfasrr. 'vcroszs 

rupo4"r111eo6pasonaHlr fl rns.
3. I,lsldeHeHn,e sHepfur fu66ca npr4 $opmuponanzrE HaHoMareprraJroB

(cHr43y-BBepx)"

Pefirsnr-rcourpo.rn J\b3 :
L Cxelru na3epHofo [onyr{eHr4r MrrKpo- v HaHoMareprrarroB rro

KOHIeHCarlar;

2. Jlasepnof o BoccraHoBIreHlrq M eraJrJrorr r43 gneKTpoJr4ToB :

MeTOAy r.rrslloPFHLrg:



3. Jlasepuoe oca)r(AeHr,re HaHoqacrr4rl r,r3 KonJrorrAHrbrx pacrBopoB;
4. Jlazepua.f, pennllKarlr{fl HaHo,crpyKT'yp.
6) Boupocr,r K 3aqery c oqennofi:
l. Pa-:rrrepuble 3aBI4cIIMocrLI TeDMonI4 HaMr4rrecKr4x H TerIJroBbIX csoficrs HaHoruareppra+oB;
2. PaslrepHbre 3aBr,rcr,rMocrz crlpyKTypn brx csofi crs HaHoMarepuanoB;
3. BsaraN,rooB{3b pa3MepHbrx xapar(Tepr{crur( HaHoMarepr.ranoB;
4. Pa^:uepnble 3aBLIcI{MocrI4 greKTpI,IqecKI4x I,r MarFrl,rrHrx cnoficrB HaHoMareDr{aJroB:
5. Onrz.{ec,Kr.re xapaKTepvcrr4Krd HaHOcpeA;
6. fouoreHHoe r{ ferepofeHHoe 3apoAbrrxeoo6paronanze;
7. Kznerux:a pocra:apoguuefi Ir MeloAbr noAaBneHr4q pocra r{acrvu;
8. (Dusuna floJryr{eHr4f, HaHoMar]epr4aJroB no MeroAy (cBepxy-BHr43) 

;
9. @usu'reoKlae MeroAbI rloJlyqeHrafl HaHoMareprzilJroB c rrpr4MeHeHlreM

LICTOIIHI,IKOB;

10' X.zrr'rra'recxue MeroALI IIoJIyr{eHrzt rraHoMarepllanoB c npI4MeHerIpIeM
I4CTOIIHI,IKOB.

n) noupocu Arq KoHTporq catuocrojflTeJrbHofi pa6oru:
1, Knaccu ft tvKar\r4tr uauoo6rexlon ;

2. Onra qecKr.re xapaKTepr4crr,rK r.r Hascrc peA l
3, OyurquoHaJrF,Hbre u KoHcrp\/Kur4orrFrbre HaHOMarep vrurbr;
4. Mexann:tMbr pocra rrJreHoK u3 \apa;
5. oco6enH ocrr4 MeroAoB KoHcoJrrzrau[n HaHoMarepr{aJroB ;
6. JIa^: epnar{ H aHoMoAr.rS zxaqu:r rr oB e pxHo crr4 ;
7. Mero4u goHAosoft TexHoJroluu Antr cos.qaHraJ{ Ha.HoMarepr4anoB;
8. Mero4u u3yr{eHur ceoficre rraHoMarepplanoB;
9,

Temu peQeparon:

naSepHbrx

rrrfepurx

BeIrIec'rBOM upu o6qn;reHuu

a6ruponaHnux qa,;h'uu B

2. MareuauzqecKoe MoAenrrpoBaHrze npoqeccoB
lasepnofi alnxqwn rBepAbrx ren;

o6pasonauul r4 pocra r(JtacrepoB npr.r

3. Bmasnrae reMleparypbr r{ urepoxoBi}Tocru rroAJroxKr4 B Merone ucflapeHr{e_KoH,4eHca,rlur;
4. Polt 6yQepuoro fa3a B cxeMax na3epHoro nonyr{eHr,rr roHKorrJleHorrHhrx [oKpbrruiit
5. Cpannentae AIrcnepcHbIX pa3MepoB qacrvr{ [pu npsMou u o6parnor,r,ruu,o.*{r, 

".Jra3epHofo Qaxela;
6' KsaHrosble rorIKIr u I{BaHToBatr rrpoBonoKa. floryveuue r4 rrpr4N{eHeHr,re;
7' Cnoco6u BHeIIrHero ynpilBneHlr.rr pa3neroM rracrr4q rrs rapora3oBoro o(iraxa,

I, oco6ennocrr,r B3alrlro4eficrau-f, riil,epHoro u3JryqeHLrfl. e
ynbTpaKopoTKr4r\,rr4 rrMnynbcaMrr;

LI HAyIIHpOBaHH O f O Jra3 epHLrM I,I3nyrI(3HI,I eM.
8. cpannureJrbHar xapaKTepr4ciTr{Ka npoqecca Macco,,epeHoc

BaKyyMe u n ar:lroc$epe Bo3Ayxa.
(DonA o{eHoqHbIX opeAcrB Anfl ilpoBeAeHr4r arrecrarlr.ru ypoBr{.f, csoprr,rnponaHnocrr4

KoMrlereHuIaft oCiyvaroilIuxcs no AIrcIII4nrzHe oSopMrrercq orreJrbHr,rM ArJKyMeHTorvr.

YqEEHO-METOAI4IIT]CKO]O II I{HOOPMAIII,IOHHOE OIiECINEqEH I{E
AI4Crlr{trJlrrHbr

7.1. Knzroo6ecueqeHHocrr,

I

HarveHoganHe,ttreparyphr: aBTop, Ha3BaHHe, BHA n3AaHHr, H3aarenbcrBo

OcHosHas lzreparypa*
Prr NoHr<os ,{. Z. HaHorvrarepuzrJtr,r [3lex.rpoHurrii p,ecypsl .

yve6Hoe noco6ue I IJ.VL PrrNouxbn, B. B, .ll€szHa, 3. JL
[sr4rnrypn. - 3-e nsA. (er.).- M. : FZHOIvI. Jla6oparopHr
zuauwi.t,20'12.-365 ci.: ur. - (Hauorexuolorrr.r), ISBN 97g_5_
9963-1097-5.

http:rTrvww.sl.udentl ib
rary.rur/book/lSllN97

859963 10975.lhtrnl

://www.stu
MeroAu [onyq e H J4r a rlccJreAo B a""r naro"rar"p ralio-,



ra...Y.rul ISBN97
li.htrnl859c)6321',.]

http://www. stUdentl i b

rary.rulbook/lSBN97
ssqz?_Lqqq2.j_IImL_

http : / I zzn aniu rn ] cr o rn/c h

"'"t.onllUlf 
inro:+

http://:znan i urn,com/b
ookread2. php?pook:5

1477 5

http : I / znaniunr 
1 

r;o rn/b
ookread2.php?pook:5

7 .2. IIepuoAuqecKr{e u3AAH}rs,

_ l. Hauous,Aycrpr4r.Irl:4arelrcreo:TexHocSepa.
Crpaua:Poccus. ItSSN: 1 993 -85 78.
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