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3a4a.rlr IIIIIIJIIIH[,I:

. TIOIYII e guanrzft s o6racfl4 Szsuuecxrzx [pr4urlrzrloB,

ocHoBe oIITr4q r{ KepaMrrKr,I;

. 3HaKO C TEXHOJIOTIZ'MI,I I43TOTOBJIEHIIfi

TBepAOTeJIbHbrx Jra3epoB;

. npro6 Hue yuenaft no

Ile.nrrc

tBJ]teTcfi 03

I{3TOTOBJIEHI,I,{

Jla3epoB.

TexHI4Ktt, 0

SJIEMEHTOB,

MrzKponpoq

oHaplronlr4x c

r. rIEJrb EHII'I AIICUI4TIIIIHbI

Arr cqulJrr4 Hbr 'Arrzeurre apeAbr rBep.q

e c QII3r4qecKuMv [prrHrIV rraM.a.,

rIpuM9HeHLr.s coBpeMeHHr,rx aKTr.rBHbrx QpeA TBep

npoeKTr.rpoBaHrlrc y3noB 14 sileMeHTOB

rrcfroJrE3oBaHrreM TBepIoTeJT6HLIX

2. MECTO cur4tlJlltrrbl B cTpyKTypE oorr Bo

nuc a "Arrzeurte cpeAbl TBepAoreJIbHr,IX nasepoe', oltt

,4IICqpIIIJrnHaM nrr6opy napv arr.rnnoft uacrz.

Zsyreuue Arl cq?r[Jrr4Hbr rlpeArronafaeT HaJII4 qae y

zna:e^wfr. s o6racru o6qef Srzsurz, otnrzKr4,(fyn4ar'aeuranr

sJreKTpOHr4Kr4, ra^:epuof TexurrKrr,

ttofr 'rexgzr<u.

rznSoprratarrz, oJIeKTpo

3nauvx, n eHHLIe B paMKax r43yqeHl,rr Aannofi

rrpr,rMeHeH6I

rroAroToBKr4.

I43YrcHrrtl Apyrux cnerlr4aJrbHbrx

3. KO oEyqAroulEroc.s, (D opMr4pyl[Mr,ID
PE3YJIb ATE O CB OEIJI,dfl , TI4CI]I''IIJII4H]bI

B rpou ocBoeHr.rr AaHHo[ ALr cUfirrJrrrubr cryAeH:l

eAyroque npo$eccrzouarirrrre KoMnereuur{fi :AeMoHCrpr4pyeT

Sop

HOIl

AIICIIi4n.ItpIHbI, M

Ar4CrII4[Jn;rH IIo



1) cn ocrbro K aHaJrr{3y, pacudry, ilpo0KTr,rpo

KoHcrpyupo B COOTBCTCTBI{U C TEXHI{AIEOKIiM 3ANAHI4 EM TI4[O

npuOopon, 4 eft n ys.non Ha cxeMorexHllqecKoM i.I gneMeHTI{oM ypo

2) cn TEXHOIOIHqHOCTU I4 TEXHOJIO

cJroxHocTr4 KoHcTpyKTc'pcKaxKOHTpOITO I1 u cpe4uefi

pa:pa6orr<e oBbrx [l]oueccoB KOHTpOTS flapaMeTporr M

o[Tl4r{ecKux u o-orreKrponur,rx 4erzureft 14 y3noB (ltrC-6).

B ocBoeHI4.s AIlCqIzIIJrrzHBr o6yuarculniicx

AeMoHCTpr4po cJreAyrou{He pe3yJrrTarBr o6pa:onarurx :

1) 3uars ocHoBHbre 3aKoHbr ecTecTBeHHoHayqHBIX,4r4CrI[[JII,IH, Jr

ocHoBe aKTrzBHbrx cpeA TBepAoTeJrEHbrx Jra3epoB;.

2) Ynreru cocraBJr{Tb orrtncauvrfl ttccrenoeaHlzft v

rrpoeKToB B TBepAoTenbHbrx Jra3ep H6IX C t4 CTeM;

3) B,rag : HaBhrKaMrc no paspabotKe y3,roB r4 gJreMeHToB

texHLrr<rz, s
gJIEMEHTOB.

oHrrpyrcqux c [cnoJI63OBaHI,IeM TBepAOTeJIbHbrx

4. CTP A I4 COAEPXAHI4E AIICIII4TIJII{HbI
06ular oeMKocrb AHcIIrrnJruHLr cocraBJrrer 4 saqe,ruSx

ocTblo K oueHKe

BnA yqe6Hofi pa6oflr, Brnro'rat
caMoororren6Hlao pa6ory cryIeHroB

n rpy.qoeMKocrr (B .raoax)



TEMhI,

AKTI{BHI,IX 3JI

1.1. Bne4

i.2.3nep

1.3. Ipoq

1.4. Qus

1.5. Tranu

Pas,en2.

2.1. Arrne

2.2. C

2.3. Ocuoa

JrasepH

Par4e.n 3.

SJIEMEHTOB.

3.1. Mero

cI4 CTeM.

3.2. Mero

TEMA 1.

OCHOBHI,IE

TEMA 2.

SJICMCHTOB B

TEMA 3.

TEMA 4.

AI{CWIIIJII{HbI:
JIEKTII4I4

PasAefl 1 (Dr,Igurco-xun.ruqecKr{e rrpr{Hqrrrrbr pa6orrr rnopA

EHTOB.

e. AKTLIBI4pOBaHHEIe MOHOKpLTCTEIJTJTbI, OrrTrlqecKaf,

- oeHoBubre Marepr4aJrbr A3 'rnep4orelbHbrx Jra:repoB,

ecKr{e ypoBun P3 n ouos !r rr oHoB rrepexo,D,Hbrx gn

MaTepr4aJrax.

TpaHcQopMarI v oH.epwtur B Jra3epHLrx MareprrraJrax.

xuMr.r.IecKI,Ie napaMeTpbr JIa3epHbrx MaTepIlaJIoF.

cpe4 (o6sop ocuoBHrrx nerr4pyroqlrx trouoB 14

Has Ja3epHaq KepaNrrrKa.

Jla3epHar KepaMr.rKa. Ed lrecro cpeAr4 [po.rrrx. Jr

r.rcxoAHr,rx [poAyKToB (nopourrcon) 4nx lasepuoii

TexHoJlorulr KoM[aKTrlpoBattus.lnpgaco

ft i<epauzru.

Ana.nus cnoficrs rr l|puMeHeHrre TBepAoTe.rlbHbtx a

rrocTpoeHut MoIrIHbrx Ir cBepxMotr{Hblx TBepAOlteJr6H6IX

vcare oBarrkrfr. orrl,rqecKux csoftcrs Jra3epHbrx t\tarep

TIPAKTI4qE CKITE 3 AIJflTI.dfl

BaHHbIe MOHOI(p CTaJrJrbr. ollTl,IqecKafi

A3 reep4o:renbubrx Jra3epoB.

Snepreruuecxue ypoBHrz P3 zonoe rz rrouoB

HbIX MATEDV€MAX.

Jra3ep

Ileccbr rpaHcQopMarlurl 9Heprr4r.l B Jra3epHbix r\{

o-xlrMr4qecKl4e [apaMeTpbl Jra3epH6IX MaTe]lAaJroB.

A.



TEMA 5.

Marpr.iu).

TEMA 6.

cPeA'

TEMA 7.

TEMA 8,

na3epHoil

TEMA 9.

Jra3epHlrx cu

TEMA 1

MaTepaaJroB.

5. OEP

ArcrusHr,t

C qenlro

n yve6noir,r

rrpoBeAeHrrfi

ayArrropH6re

Canrocro

Carrocro

3aKpe[JreHae

14HArZBrzAyan6H

l43yqeHve

YKA3A}j]j.frM AIIN

IPAKTIIKII 3AA

My.nrrunr

Heroropu

npeseuraqrafi

IICIIOJIb3OBAHI.'E

Tunn na:epubrx cpe,4 (o6sop ocHonlrbrx Jrerupyrourrx

rra3epmafl. KepaMr4Ka. Ed lrecro cpe.4lr [poqax

r,rcxo1urrx rrpoAyKroB (nopoiur<or) 4lx lasepHoft

HoBlrrre rexHoJlorutr4 KoM[aKTrrpoB auuql npacx:osatugl

eToAbI [ocTpoeHrrr MotrIr{bIX I{ cBepxMouIH.bIX TBep

Meto.qu r,IccJleroBaglrr onrr4rlecKr4x crloftcrB

ATE JIbHbIE TEXIIO JI OTIII4

Ir rrMepaKTr.rnurre Qopn.rr,r oOy.renlrn

Muponaurl.s Lr pa3Br"tLrt npo$ecczoualbHbrx r{aBbrKoB

qecce r4c[orb3]aroTc.s aKTIIBHbTe I4 LrHTepaKTI4BHbr

B correraur4r4 c BueayArrropuof pa6orofi: (xo

,lHAuBtrAy e-JrbHbre,4oMarJrHrze pa6orrr).

HaR pa6ora cryAeH'ro B

(nneaygnropuax) paSora cryAesroB

peTzqecKoro MaTepl4aJra fipv [o,4roToBKer K

4orraaurueit pa6otrr. Ocnoea calrocro.sreJrrHoi

6I rro peKoMeHAoBaHHbrM IICTOqHIIKaM U MeTO

caMocrosreJrbuofi pa6orur, pelreHr,re BbrAaHubrx rrperro

finrte texnolornu oOyvenza

r43 JIoKIILTOHH6IX 14 [paKTI4qeCKr{X

rrynrtarr,re4rzft nofi ay nr4-topfirr.

KoMlbroTepHoro [poeKropa,

3aHfrr4 [ ntr)oBo

JIercrIur,r I{f.,'IaIUeIIHbIX CI|eUIIa.,IIICTOB

(uanpuuep, ay1.

OB I]

MbI

tble

drpp1^

.NIOHTOB

I{ACT

PHIIIO

iu

ii



JICKUI4I4 IPIIffIAIIIEHHI,IX CNEII{AJIIIICTOB.

6. OUEHO

1.

2.

J.

A

CPEACTBA TJIfl TEKYIIIEI1O

YCIIEB ocTI{, IPOMEXyTOTIHOIZ ATT]DCT

TITOI OCBOEHI{fl Ar4CUr4rrnrrHbr u
METO CKOE OEECIIEIIEHI4E CAMOCTO

PAE CTYNEHTOB

Arrveupo E MOHOKDI4CTA'IJIbI.

Ocgonsrte

3neprerrz.r

3neprerrzu

vaJILr aKTIZBHbTX SJIeMeHTOB TBepAOTeJtbHbrx JIa3epoB.

Kr{e ypoBHLr P3 zonoe B Jra3epur,rx MareprraJlax.

e ypoBHr.I rroHoB [epexoAHBrx SJreMeHT'OB B

MaTeprraJrax.

5, llpoqeccu c$opuaqrza oueprraa B Jra3epubrx MarepuaJra>t"

6. (Drz:zxo- ecKr.re IIapaMeTpbr Jra3epHbrx MaTepr aJroB.

7. OcHosnr,re r IIIe r4OH6I Ir aTOMbr Jra3epHbrx cpe.q,

KepaMr4Ka.8. Ar<rrzsnat

9. Crznres zcx rrpoAyKToB 4nx na:epuoft KepaMv Krz.

1 0. OcHoertrre

l l.Ocnosurre

l2.OcuosuHe

13.Morqnrre u

xHoJrorr4r4 KoMrraKTI4poBaHI4{ Jra3epHofr r<epauzxr,t.

xHoJrofi4lr rtpeccoBauu.s .na,sepuofi KepaMIrKrr.

oJrofllli crreKaHI,Ir na:eprioft KepaMirKr,L

xMorrlHbre TBepAoTenbHbre Jra3epH6re cr4cTeM.6r.

14.Mero4u u eAoBaHI,I.g otrTlzqecKlzx ceofi crs JIa3epHEIX MarepaaJroB.

Bo

1. Ceep Kr.re norepr'r (-goneft lFv/rcu) BoJroKoH:Hbrx a

o6ycroeneurr:

- IIpexAe nrr4epNroft ToqHbrx coornoruesuil pa3MepoB c

cepAIIeBnHEr rr OIOqKI4;

- YAare r{3 creKJra B [epB].ro oqepeAb npraveceft fiepexoAubrx

JIfl

il0
o-

oln



3ATyXAHI{e B BOJTOKHe;

- HAH HueM Tpe6yeMbrx 3arrlurHbrx o6ono.reK, rrpeA

HCIATI,IBHOE e Sarropon eHeuruef cpeAbr Ha paclpocrp?Irexr4e

a3flyqeHr.rr B

2. Hauw rJrr{e noTepr4 KBaprleBbre orITIIqecKue BoJroKFri] rlMeroT

- 1.37 u6o ua orofi 4lraue BoJrHbr orcyrcrByer BKn.aA B

KckrJrbnbrMr4 rpynualrz -OH;

pa6orarot

e BoJrHLr -850 nrvr, a6o uvresno n groft c[e]KTpaJrbHo

JIee pacfipocrpandssrre [oJrynpoBoAHr4roBEre na3epbr

tr4K-4zana-:ona;

-Ha e eornrr 1.55 vrlt, rz6o

rroTepl,r oT

r{MeHHo s srofi c[o1$paJrr,Ho

cyMMapHbre pSJreeBcKofo paccerHHfl fi no

paALrKaJraMw

3. CT(t HC3ABI,ICI4MO OT I{X XIIMIIIIECKOIO COQTABA,

ftcreaN{u:cJieAyloIIIrrMr4 c

creKJra flpr4cyrcrByer roJrhKo 6lurxnufi rroprAor

oTcyTcTByeT

i<oroprre r o6y

TUIABJICHIZ' ;

- 6esA

nanpaxenaft

- TOJIbKO

- nlo6rre

suocavuf

-Ha

KTHbre, oAHopoAHbre IIo cocTaBy rz

KJIa OrITAqecKrl II3OTpOnHbI;

- 6es KTHbIe, oAHopoAHbIe rro cocraBy rz cno6o4uue ot
uanp-rxeHafi OIITI{IIECKII AHII3OTPOIIHbI :

4. flttx Banr,rr cBeroBeayrqefi cep,UleBr.rubr B KarrecrBe re
go6anox, no ulux noKa3aTeJrb rIpeJJoMJIeHUfi, qaLqe Bcero lrcn

- Qropco e BelIecTBa;

rq

f+

UII4X

ulu P2O5,

fl,Ipyruque oKcrr.qbr, r<pove B2O3 r,r F.

S II]TA ofiTfiqecKoro BoJIoKHa B rlpouecce BEIirrx{KIz



3arqr4rHo-y[po ulee [oKpbrTr4e. lloKpbrTr4e Mo]KeT 6brTb:

- TOJIbK

co3.4aeT Me

BnarolpoHtr qae

- TOJIbKO JrepoAHbrM, HaHocrrMLrM rryTeM rrr4poJrr{3a;

JIIO6 vr3 [epeqr4 creuurrx Bbrrrre. Brr6op rroKtrD;rrr,rf,

ycJroBI{ fMrI 9K aTaIIII4 BOJTOKHa.

6. Mero MCVD xopou reM, qro Bce [poqeccEr oca)KAeur4s

loJrr.rMepHbrM, u6o nolzuep M{roK, JrerKo a6rrpopuzpy

recKux Hanp.fixeuuf n no;rorne;

MeraJrJrl4qecKliv, v 5o ocra!'Ilubie tunu no.rpurr4ft

noBepxnocrr rpy6tr-saroronxu.

no:geftcrnux sHeruHeff cpe,qbr 14 yflpoulaer

3ro

TE

nprzuecefi mrn

_HAB

a3oJr{qaro oT

rpoqecc;

-Hacil
rpy6rr-saroron

-HABH
rrrApoJrr{3a xJI

HgAoriycTrlMbrM

7. finx o6

eogopoguoft

a4cop6zpo

-co
o6ono.rrrz;

* BbrcoKo

1. B cpae

urrfi ru'ra6ar rr3 fiopr{crofo crexJra, ttol/retrla

Io [oBepxuocu 'rpy6rr, u6o utta,re npoAyKT6r o

V

- cyil{ HHO ooJree BblcoKyro cKopocTb ocaxAeHu{;

- nerpe6o TeJIeIil K qr.Icrore rexHororkrrrecrofi sonrr;

- rr3-34 rleHTpaJrbHoro oTBepcTr4r B 3aroToBKe



rpy6.

- flo

IIoIta3aTeJIfi

Har4nyqIIIee

BbITflXKII;

yeT rleHTpanbHbrfi npoBaJr B [poor4Jre [oKa3ajrcrt

6oree n oAuq'ru o6qyro npou3BoA?TTeJrbHocrE,;

rrpor43BoAr,rreJrbuocrb npoqecca MCVD u

nonyuaeuoff BKII,

4. llpu II3BOACTBE AKTIIBHbIX OIITI,IqECKI]X BOJIOITOH B

neo6xogulro n 4nrr uo4z$uKaropbr (A12O3 unu P2O5) 4na rorc,,

coAep)KaH[e frdApoKcr,rnbHbrx rpyIIII B Marepuare cdp

CKOMII HCIIPOBATb II3MEHEHIIE IIOKA3ATEJIS NPEIOMJI(]HI4f CED

BbI3BAHI{OE BBC eM r4oHoB-aKTTIBaTOpOB ;

[pe,qeJrLr .{oflycrr4Mbrx xouqenrpaquff rzo- [oBblc

cepArlewrue 6e: eunx (pas go ypoenx -7Yo;

BO3Ht4KarO {I{e rz3-3a JrefupoBaHr{ r4oHarvoa

OMJIEHII' IIO,{JII{HE 3ATOTOBKI'I,

5. nprzeegeHnoft uur<poQororpaSza

2. t1.pe

napo$asnoro

- rzMeeTc

AJILIHbI;

KOJII4qECTBA

aJ.

KAK 3ATOTOBK}I, I{ roToBoro orlTuqecKoro BoJIoKHa.

Banr4e 3aroroBoK - TexHoJlorl4.{ecr[ft npv div,

_AJI' qecca MCVD yBerurrr4rb e$Sexrunuocrr

rperrruux c 50-6

- IIoBblc

TEXHOJION4II I{ E

)/o rIotfnl, go 100yo;

cKopocTL ocaxAeHr4f oKrzcJIoB npr4 rrcfl

rrpr4Hllr4nrzaJrbHa{ Bo3Mo)KHO CTE r43rOTOBIeHUfl 3afOTO

- MeroA ecKr{ npocro peaJrr43yeTcfl a ue 'rpe6yer r(oHTppJr.{

AeJreHrze npo$rarn rroxa:areJlf, [peJroMJreHflJ{ B BoJio

e B TexHOJrOrn recKoM npoqecge AopofoQTo{Iqr4x

{ecrBa MeroAa VAD B cpaBneurrr,r c 4pyrr.r$rz

{eHlrf, cocTo.fT B ToM, aITO:

oJroruriecKHx [apaMeTpoB;

MI4KpocrpyKryp Barruoe BorroKHo rrzna holey fiber rznu photonic

uLa

VD

ryi:

qp

o



6. 3om- TexHoJIOtHrO Cl4HTe3a CTeKOJI, aKTriBI4pOBaHHbIX

peAKo3eMen6 MeTaJIJtOB, OTJII4qaeT:

- BEICO

MaTeprraJroB;

COOTBCTCTBEHH

- MAJIOE

- CJIO}ITH

7.

rrrrcrora creKJra, 6a:upyrorqaxc.x na

eMt, 3aTpau]4BaeMoe Ha npoqecc;

r4crro,lrb3yeMoro oo opyl[oBaHr{r.

ii:riag*l

IOdCT

-86ICO TeM[epaTypa noryqeHltr MoHoJII4THOTO CTeKJra;

- rIoB eHHOe COAep)KaHrre rr4ApoKcr4Jrb,Hbrx rpyn11

B BOJIOKHE;

npuee4euuoft uu r<p o dr ororp acf raru r

MLKpocrpyKryp BaHHoe BoJroKr{o rrzna holey fiber ralu photonic band

dtr.:;!3:;:i:i:,i
;:a:alr:.:.1.i

i:ii:ii:iii:.:.:rl.:.:.1l.:.io:.:.:.Ill.lr:rir:rl.:.;.l.l.lrlr:l
gtlr?;!;!t?

.:'
',a
1.,
,a
t:

.r:i!a:t:;!

1.K
- HCMCTAJIJII4II KHe HeOpraHHqecKI4e MaTepvaJIbI Ha ocFIoBe KpI4

coe4raueHlifr ue eTaJIJIOB I,I MeTaJIJIOB, I(OHCOJIIZAIzpOBaHHLIe e tl:l4elr,i.u

tl;1tr;r.t:l:r:.:a:r:.
l.:.i.:i:.:al!:t:r:l:t
i:.i:r"*i;
l:.'h:iii

.l

Sopvu;

- HeopraurzqecKrle [opo[rKoBbre Mareprzam,r c 4odanrai\4r4 oprarorqecKax

e6yer,roii

oTe

I,IOHAM14

brp6eBbrx

pa)I(eHo

fiber

ECI(14X



nnacrr4o

rr3AeJrzr rpe6y

- HeopraHuq

xapaKrepr.{3yro

KpI{CTaJInIiTOB.

no

- IIOJTT{eHLIe

XI,IMUqECKI4T

r{ [ocJreAyro

TEXHOJIOII4I4

XI4MI4aIeCKIIIX

- nofiyqeHl,re II

pa3JI14rrHbrfr

noryr{eHr4e KaK

3aAaHHyro feoM

- NOMOJI B

rpe6yeMofo

MEXAHAIIECKA{

roToBoe u3AeJrr,r

- napoQa3Hbrft

roporrrKa Y2A1

KaKoft-ru6o re

6rtro xaltzqec

3. Tpe6o

- Tpe6oBaHr4eM

- Tpe6oBaHveM

- Tpe6oBaHr4eM

- Tpe6oBaHrreM

tou

cnpeccoBaHHbre c [prrMeHeHr4eM pa3Jlr4qrl6lx

$Qprran;

MaTeprraJrbr, rzMeroque KprcTannuqecKlro

ec"rr Hauopa3Mepur,iM lracru.ra6olr coctae,rglo

u3BOAtTCt Li3 IIOpOTIIKOB MeTOAOM CneKaHI4q.

Mero4 fioryrreHrzr ar<'uirsofi rpaua:ronoii

EBAET;

IIIKa COCTOTIjIeTO u3 MoHoAr4ClepcHbIX Harr

\vit;

rrrKop, cocTortrlr4x I{3 MoHoAr.ro[epcHbrx Har{o qacTTI{,

ecrcl{fi cocras, Bcrynalorlr4x B peaKrlr4ro, o6eche.l

6yer.,roro xr4Muqecroro cocraBa KoHeqHoro npo,qy+Ta,

rKa cocTorrqero u3 MoHoAr4ClepcHbIX Harro'qacT4rd,

rIqJIHocrbIo coorBercrBylorquff cocraey xc,uequdro

erQ KoHcoIrr4AaI{I4IO B IOTOBOe X3.{eJlr4e rr0 Ii

narynnl cneKaurz.s 6es npone4euu.s Kax[x 6rr .ro

fiqegKyro Qoprtly Ha sTarre crreKaHus;

BbIX MeJrbHI,IqaX T4CXOAHO|O

opa3MPpHOrO rpaHyJroMeTpr4qecKofo cocTaBa, foMore

TaKoro [oporxKa c nocne.qyroqef ero KoH

IIo KaKoft -rr.160 rexnoJro 4r4 npecconaHux/ c[er{anr4x

rrpouecc, o6ecne.raearcu1uft nolyleur4e MoH

fiocneAyroqyrc efo KoHcoJrrrAaurzro B roro

oJrorrrla npeccoaauur/ cneKanl{.s 6e: nponeneu ax

CVD

l2t V

peaKur{E.

e ne6qlrruofi u[pr4H6r QononHoro cneKTpa Arr: BceI

MaTpr4r{ ,qoreJlbHbrx JIa3epoB o6ycrosreuri:

coxofr 'rennonpoBoAnocrr4;

coKorlo KBaHToBofo BEIXOAa JIIOMr4Hecrf eHTIIZI4;

ocTr,r cBeTopaccefrIlr4fl, Ha AJIIIHe BOJTHET teHepaqllv;

fieqpur,rf 6o:mruoro nofJrorrleHHr Ha AJrr{He BOJiH},r

oi{iJr14oo

6uno

PuiHx

lqylo

[.r efo

blp4fi Ao

LI

Beu



- o6ecn

4. Crdxna, MAT9PI,IAN MATPI,IIIbI TBEPAOTENI,HOIO JIA3EPA:

- rrpeBocxo MOHOKpT4CTaJIII{qeCKIte KepaMI4qecKl4el

coBoKyrIHocTr.r o6zsv.recxax ceoftcun:

- rrpeBocxoAfT MOHOKpT4CTaJTI[qecKr4e rz KepaMurrecKl4e MaTel]r4aJrbr n

Bax(HoMy rrap eTpy KaK cerreHr.re BbIHyxAeHHoro flepexoAa.

5. MeroA noryqeur4.s ofiTr4rrecKofr xeparr,rur<u rroApa3

- nOJlYrIeHue ,' lrKa cocTo_sulero r,r3 MoHoArrcnepcHblx HaHOrracTI4I{,

xzir,rrzqecr<rzfi rroJIHocr6lo coorBercrBylorqr.rft cocrary Ko r{equoro

feoMeTpr4qec

KepaMr4qec

v nocJre.4yro

TEXHOJIOTI4I4

rrocJreAylorqyro

npeccoeauuxl

peaxqrzil.

lonyrreHr4e aKTI4BHbIX 9JTeMeHTOB JIasepOB CyTUeCTBeHHO

pa3MepoBBcpaBHeHfifiCMOHOKpr4OraJlJrrIrI

Mareprr.NraMvr rrpr4 cyrqecrBeuno ueur,ruefr crorlMocrr4;

ero KoHcoJrr4AarII4IO B TOTOBOe V3.4eJlI{e no

sauunl crreKanrz.rr 6es npone4euus rar<zx. 6rr ro

uqecKyro QopMy Ha sTarre a eKa}lrrs.i

Kor{coJrrzAal{aro B foroBoe r43,ueJrr{e no xaxofi-lu6o re

XI4MI4IIECKI4X

- nOnYrIeHI'Ie n IIIKOB, COCTOTTqI4X I,r3 MoHoAr]cnepcHbrx HaHox{acTfiu.

pasruvurrfi ecKl4ft cocraB, Bcry[arour4x B peaKrlrrrc, o6ecne

noJryqeHr.re KaK

3aAaHHyro reoM

eMoro xllMrzqecKoro cocTaBa KoHeqHoro t:poAyKTa,

- NOMOJI B Bbrx MeJrEHrlqax ucxoAHoro MoHoKpr4cTaJrJlr4r{ecKofo

rpe6yevoro opa3MepHofo rpaHyiroMeTpr,rqecKofo cocTaBa, roMo

MexaHl4qe0Kat TaKofo noporrrKa c [ocneAyroqefr ext xon

roToBoe Iz3AeIrl no rar<ofi-lli6o rexHoJrortrv npecconanrlxl crrel€Hrzr;

npouecc c rrpuMeHeHr,ieM nruxposo.nuonoft

o6ecneqranaro iroryrreHr4e MoHoAr4cnepcnofo nopolfiKa y

eKaur4s 6es npone4eulrs :rratvx 6rr ro uu 6rrno

6, llouon n IrrKoB, coQTaBJl{rou{vx KepaMI,lKy, HyXeH,4JI_S :

- IZ3MeIbq r4cxolHoro fioporrrKoBoro MaTepr4aJra Ao HaHocKo

200 Hu);pasevpon (-100

Marep



- MEXAHO

arJroMepar{I4rr;

- paBHoMepHo

MeTOAe

- cyqecrBeHH

yAerrreBneH14e

- fopa3Ao

HAJIO)KCHI,I.tr

- cyulecrBeHHo

- yMeHr,rrIeHLIe

- yMeHBrIIeHrre

- yBeJII4qeHI{e

- yMeHSIIreHr.{e

- He [peBocxo

- IYo u 6orce;

- 3HaqeEue

rrapaMeTpoM n

naarepaana o6

cBeTa, ,{JI_t KOTO

- 6onee 2.50/0.

10.K

- IIo Te[Jrolpo

- IIo MaKc

3afoToBoK;

ecxofi arrlrnaquu rioBepxuocrr4 Hanoqacrl4r{ I1

[epeMerur4BaHrrr nopolxKoB pa3nr,IqHoro

HOTO CI4HTE3A KEPAMIZKI,I,

7. Mero4rr

yrrpou{eHlre nprzivrerueir.rof

XHOJIOII4I4;

oOpa3rIa

KepaMrrKy

I4SOCTaTI4qeCKO|O npeccoBaHl4r B cpaBHeHtzl4

Harp eM o6ecnequsarct:

TexnoJrofr4qecrofi oc

oAHopoAHocTb flpeccyeMofo r43AeJrr4fl sa cu€.r panu

euufl;

ToqHocrr pa3MepoB flpeccyeMhrx us4e:r lrfi.

8. B npoq cfreKaHr4t npoucxoAr4T:

oprrcrocrr4 upe$opuu, BrrJrorb go ed noliroro I4crle3HoBe

oII{aAU KOHTaKTa MeXAy OTAeJrbIlBrMu KpIIATaJTJILdTAMT4;

rraepon :dpeu c rr3Mesenr4eM ux (poprr,ru;

epon sdpeu 6es usIraeuenz-s ax $oplmr

9. Orirr.r'{ec KepaMr4l(a TepfeT cBolo npo3paqHocTb, ecJrrI n

0.r%;

llHocrr4 He Moxer 6rrrr oxaparctepr,I3oBauo oAHr4M

I4CTOCTIL UBeTOrIpOlycKaHrre 3aBrrcr4T oT ruHon{x

a, xapaKTepHbrx pa3MepoB flop 14 Kpr4cTaJrJrr{'roB,

ro ollpeAeJr.reTcf npofiycKaHr.re 14 rrp.;

Ha ocHoBe rroJiyropnr,rx oKcr4AoB (Me'-2O3) npeBocxo

oc'rr.r (ua 40-50Y0 s 3ABIICHMOCTII OT KOHKPETIIOTO I4OH

HO AOCTI,I)KI4MLIM feoMeTpr4qecKr4M pasMepaM

XI,IMUqECKOTO



- sKCTpeMairbH

- CnOco6HocTE

6eg garraernoro

- ryilullzMu

repMoyAapy;

4. Ha:o

5.8.r

10. Karr'r

- 6onee BrrcoKo npo3paqHocTLro.

HOII

1, Hasoe CIXeIJI{QLIqeoKI4e B14A6I CTeKOJI, KOTOpbIe

KpricTaJrJroB I4

2. r{euy [oKa3aTeI6 [peIOMtIeHIZS qr,rCTOrO KBap eBoro

rounatnoft eparype?

3. rlro oe TepMr,rqecKoe pacuapeHr4e CTEKJIA?

IIoJIyrreHat I(Bapr_leBoro

3aKJrloqaercr rrper4MyrqearBo napoQasHux Mero,qoB n

KBaprleBbrx eor oB?

6.lle

qaet n ce6q

IIor(pbrTIl{

ycTaHoBKa AJr.ri BbIT.S)(KH

OIITI4qECK],IX BOJIOKOH

- no 6oree upa eMbrM TeMleparypHbrM pe)KrrMaM cnerauax; (t[I)

- no cyul uuo 6oree npocrofi rexHoJrorrrr4 uexasu,lecxoft

(runuSoaalrue nonzponaHrae.)

11. oft oco6esnocrrro LuAG (Lu:AlsOrz) KepaNnirKn .fiBJrn

BbrcoKafi Te[JIoIIpoBOAHOCTb ;

Lrllrruarr, BbrcoKr,re (- 10%) KoHrlenrpaqurz r4o

AIUeELI{ TeIJTOQI{3}lqecKzx I4 teHepaqlroHHbrx

- nr,rcoxax redp ocrb (.-8.7 tro rrrKare Mooca)

12. @ro aKTI4BHa{ KepaMr4Ka rrpeBocxoArzT oAHor.rMeiHH6Ie

MOHOKpr.r no:

-, MAKCI4MA,'IbH AOlycTr4MErM reoMeTpuqecKr4M pa3MepaM;

- yBeJruqeHI{brM eHeM )Krz3Hr4 BepxHefo Jraseprrofo ypoBH{;

exanr4qecrlrMr4 xapaKTepI{g"rvKaMu, oco6eurlo

IrcxoAHbre MaTep lIaJIbI AJr,{

ocHoBHEre gTalbr r4 HeAocrarKrr flpouecca ]\,{CVD.

7.IIro auaer a66p evuarypa OVD?

8. B -reNa flpollecca "Nareraponanaa" ?

9. 9ro e

ycnoBl4{x 3

OflT'IIIECKUX BOIO

rrcnor63yror fipa



11.

t2.

OE

Bcq

OcHos

noco6ue. -
(Yue6nur<z

Peircrzu 4

MeTO.qUqecKae

K.B.- 3ne

yHrzBepcaTer c

c.- PeNuu A

flaponrc

MeroAbr yflp

MaTepr4aJioB :

200400 (2002

Texuororl4[",

cneIII{alrbH

Ia3epHbre TexH

.- Mocxsa : JI

ROM) (211M

f, llpoxouree,

98704-812-2.

Kaxli OTITAqECKI4E BOJIOKHA IIPI,IMEH.{IOTC' B TEJIEKO

cTpyKTypr{poBaHHbre orrTr{qecKl4e BoJloKHa.

7. YIIEEI{ METOnI,IqECKOE u I4HOO
IIEHI,IE AIICUUTIJIIIHbI

HaxoAr{Tc{ B 6u6nizo:rexe BllV.

1. Eopeftlro A.C., I4naxun C,B. - .Ilasepsr: ycrpoftcrno u

.: Izls4arerrcrno <<JIaHr>,2016. * 304 c.: un.

ayson. Cneqvarrbnafi. nureparypa). ISBN

http : I / e.lallal,a. coc/vivi/bbbo I 7 7 29 7 I
2. Jlerocrae H.C, Tnep4oreJrrHa-f, oneKrpour4Ka [3nerrponnuii

no r43yrreuaro gucqunnuu:';-l lleroc:raeB l{.C.,

H. TeKcroBrle AaHHbre.- Tonacx: Torr.tcr<uft rocy

yrrpaBJreHr.ifl a pa.{r{ogJreKTpoHr,rrr.r, 3nr KoureHr, 2

: http://www.iprbookshop.ru/13980.- 3EC (Ip

3. Bee4enz n $enronano(poroHzxy: Syu4arvreu:ranbubre ocnoBbr r4

CMOIO IIOIYqEIjIIfr V AI4ATHOCTI4KIZ HAHOC']]I]

e6soe noco6fie rro HanpaBJreHIi.rIM noAroronrl4

) "Ouror:exnur<a", 200500 "Jla3epFras rexrraKa rr

200700 (200600) "OoronrKa iz on:rouHdiopr,l

200200 "OnrorexuaKa" u 200201 ',Jla-:epHat re

orvu" lC, M. ApaxenxH fiz ap.] ; noA o5u1. pea. C. M, A
roc, 2015 .- 743 c. i rrrr., Ta6r. + 1 elexrpolr. ort.
.- Era6nnorp. B KoHrIe q. 

- C. M. AparenrH, A. O. K

f. Pay, A, f. Cepreer - npenoAaBarena Bnfl/ .- ISB

,4e14cTBI4e

(+BKre

978-5-81 I

EJrqHa

iI{ [ r-rJ-

ep[ar<. B.

{ q7R-5-'1r.-



bHaf ,'rhTepaTypas

l.lllaru:ro A. F. OcHoeH cBerorexHr{Kri l3nexrpoHuuft pecypc] :

4lr nysou / A. . Illauuoe. -tr42p,.2-e, Aor. u repepa6, - M. : Jloroc, 2

c. - (Honaa v- rercKatr 6u6rzoterca). - ISBN 978-5-98104-586-2

4ocryna:http:i/ um. com/catalog.php?bookin fo: 469 43 2

Aon

2. Eaxlauo
HfTy, 2011.
hltp,,llznanium.

3. "3.ne

He$e4oe, A.A.

4ocryua: http://

1 . <Knauroaar

eNeuec.gqnuft

E.B. Ocuoerr la:epuofi (fr.rsrzxz / EaKnanosE.B. -
- 131 c.: ISBN 978-5-7782-1606-8 - Pexzu
m/catalog.php?bookinfo:5 4 6 1 66

[Srexrpouunfi pecypc] : Y.re6, lloco6ue / A.C.
Illyxa; llo4 pea. A.C. Czrosa. - M. : A6pu0,2012.'

. studentlibrary.ru/book/ISBN97 8 5 437 20 07 2 ti, html

ilporpa oe o6ecne.reuze ll I{ureprler-pecypcbt:

nar e o6nacrtl Jra3epoB u tzx uptzueneHufi:

http://www. tumelectron.ru/pa.phtml?page:geninfo

2. Hayvn ecxrrfi xypuan <<@oroHraxa> - http:/iwww.photonics.su/

3. Onrrz.recxvft Han - http:/ioplLicipun ifryro.ru/

8. MATEP HO-TEXHI{qECKOE OFE

n.r[

o6ecneqeurze AzcIIITTIJIITH6I rlorlolraer:

na3ep soronoFrnlrft IIC-02;

KOMNJIEKC <Ouera-TK>;

. [m4Ta IHTIO-20-20;

a

a ra$e

ecxro< r.islrepeHufr;KOMIINCKC

eKTpoHrrKa> - ne4yu1rzft poccuftcxufr, nayuHrrfi

uynrrrzve4rfi Hbre cpeAcrBa (aya. 43 0-3 );

safivcu nexr{rafi.. SJIEKTPOHHI,I



cbroc soAr{cqfirlJrrrHbr cocraBJrgHa n cootnercrnlrra c tpe6o

no HaIIpaBneHIiro

Pa6ouyro npo cocraBrzrra AorI. naS. @ulIM C.B. Kyrponcxar

Peqen:eur (npe4 ltrenr pa6oro4are,rr)

(uecro pa6orur, .qolNuocrb, OI,IO, no,4nucb)

paccMorpeHa rz o4o6peua Ha sace4anuu rarpe4pu (DuIlM

llporoxon /y' o,

3ane4yro Ka0eApoil

Pa6o,{arr rpaMMa paccMorpeHa r4 o4o6pena Ha 3aceAaHr4r4 y.re6uo-l,r

I(OMIICCIIU HAN

llporoxo:r

1 2. 03. 0 5 " Jlagepn48 lelurar<a lr la:epllllq:exuo,nql.ugl

KOMI,ICC14II

(@trIO, no4nucr)

O, uo4nrzcr)



Pa6o'ras rpar[Ma o4o6peua na

llpo'ror 3ace4qnufr xaSe4prr Ns

3ane4yro xaQe4poft

Pa6o.rat fpaMMa o4o6peua na

3aceA4urrtr rca$ egprr Ne

3aeegyro rca$e4pofi

Pa6oqar rpaMMa o4o6pena ua

llporo s ac e naqrwt raS e4pu .Itlb

3ane4yro ra$e4poft

JIIICT IIEPEYTBEPXNEHI4g
qErz rlporpAMMhr Arrcrlr4rrJrrrHbl (Mo

y.re6urrft rog

I'OAA

yue6nufi ro4

roAa

yve6uuft rog

foAa


