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r. IIEJTb OCBOEHI4.S ArICqUrIJrlrHhr
Ide.nlro ocBoeHHq AHcuHtrnt4Hbr "AKruauue cpeAbr rBepAorenbHbrx ra3epoB,, ,rnr"ra"

o3HaKoMJleHne c QzsauecKHMI4 npHHIrH[aMH, TexHoJrorvAMt4 vl3roroBJrer.rHg H npuMpHeHI.rfl coBpeMeHHblx

aKTfiBHbrx cpeA TBepAoTeJrbHbIX na3epoB.

3a4auu AHcurrrrJrn Hbt :

' noryqeHue gnaHufi a o6racru Qzsuuecrcux [paHqunoB, Jlexaul[x B ocHroBe onruqecnofr
KepaMHKH;

' 3HaKOMCTBO c rexHoJlorhtMH t43rOTOBJreHHr aKTUBHbTX CpeA TtBepAorenbHblx na3epoB;

' npHo6pereHl4e yrvleHuft no npoeKTHpoBaHr4ro y3noB lt gJleMeHToB la:epuofi

SyHrqlaonvpyrcqzx c ucnoJIb3oBaHI,IeM TBepAorenbHbrx aKTrrBHbrx oJreMrsHToB.

,a*"r*r,'j

2. MECTO AT4CIUTIIJTI,IHbI B CIpyKTypE oIIOrr BO

luuluntwua "AKtueHtIe cpeAbl TBepAorenbHbrx Jra3epoB" orHoclr.rrcs K AHcIIH[1HHaM no nrr6opy

BapnarnBHofi qacrn Onofl.
Vzyueuue AHcuIlnnHHbl npeAnoJla raer HaJruvwe y cryAeHron Qyn,rlaueHTanbHFrx sHaHrlfi s o6nacrx

o6qeft Qusaru, oIrrlIKI'I' xsaHTosoft gn:eKTpoHHKu, rasepHofi TexHr4Kr,r,, raH4opuarlraKn, 3JreKTpo HvrKut t4

MraKponpoqeccopuoft TexH[Ku.

3. IIJIAHIIPYEMbIE PE3YJIbTATbI OEYTIEHI4fl
llaunpyeusre pe3ynbrarbr o6yueurar no AHcuHnnHHe,

p*ynbraraMH ocBoeHnr Oflon

IIO 44CIU,il[UIIIHE
coorHeceHHbre c nnaHlrpyeusnr'ia

Koa Qopmrapyerusrx
romnereuunfi

Vpooeus
ocBoeHI.tt

KOMneTeHUI-t]t

ll,na n n pyem ste peyJr brarbl o6yveunr no aucurn rr
eran ur Qopm u poBaHltfl rcoru nereH uuii (n orarare.nl

flnHe xapaKTepH3yrcuxe
ocBoeHuq rorunereuuulr)

I 2 3
TIK-I qacTllqHo - 

--
SHilmbl
npfiHtlunrt reHepautrr4 H3nyr{eHus rrnepal\4r,r. eleveHriryro 6a:y naaepnoil i
TexHr4KI4; OCHOBHbIe runEr n xapaKTepucrl4Kil onrnqeoFnx cncreM ra3epHbrx i.

onrnKo-3neKrpoHHsrx npu6opoB H o6op,yaoBanrr; np{rHurnbt KoHcrpyupoBaHH,
ra3epHbrx onrHKo-3JreKrpouurrx npn601)oB, ,rx y3JroB il 3neMeHroB; onacHbre HB KcnryaTauu
B VIfl HA qCIOB 

hVI
,II CI4CTCM I,I TC

,n ofi u uHt[op i

Vnemo:
OnpeAeJItTL X CfiCTeM U
rexgoloruft
aHanLI3l,lpOB V34qMU H

cpe,[aMH;

n ntDo prnrartro n H br e pecypc hl

rr uu$opvauurc B cr4creMar
HayqHo-TexHH.{ecKoI nr4Tept uefi:'

i

' 
y3noB H

BU

IK-2 qacTur{Ho Snama:
ocHoBHbre o6lac, u npuMeHeHrr larepsrcfi TexHI4Kr4 14 J

npfiHunnbr nocrpoeHur n cocraB JrasepHBrx npra6opon
np14Huxnbr KoHcTpyr.tpoBaHur na3epHbrx onTr,tKo_SJleKf

)/3J]OB 14 3J]CMEHTOB;

oflT14qecKue MaTeprraJrEr H TexHofl o fl.rr;
oflacHbre H BperHrle 3Kcnnyaraur4ouHue Qarropu, ux
)rpogHlr sos.ueficrgu.s Ha qenoBeKa, TexHuKy 14 oKpyxar

IaJepHbtx rexHolornfr;
I CUCTCM;

loHHLtx npn6opoa, tx

rpe.IlenE Ho-.(o nycTHM Lt e

)uyro cDe,4y nDH
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3KCnnyaTauHh na3epHbrx cHcTeM H TeXHOJTOfHfi;
MeroAbr paoorbr c HayqHo-rexHilqecKoit rr4reparypo4 H rdHoopMauHeft iVmemot i
aHaJru3r4poBarb rexHr,rqecKr4e rpeooeaH fl r paspa6aruraaevurvr i
onTfirtecKl4M y3JIaM U 3JreMeHTaM na3ep b aTeM: .. I
onpe.4enffTb, r[oprr,rynrapooarr n oOocgor b Kpa.spaOaruraaelluv
y3naM u 3JreMeHTaM natepHbrx [plr6opoB ]t cl4creM;
06ocHoBbtBarb npe.rlfl at-aeM6re rexHuqecKtre perueHxfl npH npoeKTHpoBaHhh
y3noB n 3JleMeHToB na3epHbtx nprbopon u cucreM;
npnMeHrrb uHQopN4auuoHHbre pecypcbt 14 TexHoJror-u+r. 7

Bnademot

. 

HaBbrKaMu npoeKrr4poBaH' rr4noBbrx.ffil;lll,._ 
fll,leJ;:"Jrrjn1:ft i

nK-3 qacTl,tr{Ho

HqecKr,rx cI4cTQM Ia3epHLlx onTuKo_
u rexuoaonuff;
omfiKo-gner$pouurrx nplr6opoe, nx,

rleJlurx ra3ep40fr TexH?tKH ;
Mero,rlbr pa6orur c HayqHo-rexHnqecroii ,rureparypoft n raHsoprvraUuefi; i\
npaBHna oQoprv,renr.rr ueprexefi H KoHcrpynropcrofi jqoryueHrauu r;
KoM nborepHbre rexHonorHh MoaenHpo BaHxr r,r roucrpynpoBaHh, ra:epu ux,
o nrr..r Ko-3aeKTpoH uux npn6o pon ;

onacHEre t,t BpeAHEte 3Kcnnyaraur4oxnsre Qarropu, ,ry nperenbHo_.Ilonycrl4Mble
ypoBHr4 nor4efic.rnu.r Ha qeroBer4 TexFrHKy r.r orpyxa]roruyrc cpery npil
3Kcnryaraur414 na3epHbrx cr4creM u rexnoaoruft
Vnemo:
euOnparr n,rerol(rr) pac.r€ra npu parpa6orre na3epHb[x npu6opoa H cucreM;
paccqHrblBarb napaMerpbr H xapaKTepHcrnru onru,reQrcofo y3na na3epHbrx
npn6opoe H oicreN4;
paccqHTbtBarb u art6nparu noJrr .[onycKoB Ha KoHcrpyrcu,tBHbte 3JleMeHTbl
onruqecKilx aeraneE n y3nbr KpenneH14';
paspa6arsraarb KoHcrpyrffopcr(yto roKyMeHTaut4ro;
KoHcrpytrpoBarb rrneBue Aeruur14 u y3rbr nelepHoft r(xHnxu;
no.q6upaG no 3aJIaHHbrM napaMerpaM u xapaKrepucr4KaM 3neMeHTHyro 6asy ,,
nrcepHbrx npu6opon H cr4creM;
nprrMeHf,rb rzHr!opvaunouHbre pecypcbr 14 rexHoJror.x4;
aHiurH3rrpoBarb! npe,rlcraBnrru u oQopvarrr perylrrajru npoercrHo_
r(oHcrpyroopcrcofi aeqrersHocrr4 npn penpa60rre ,rarQpxurx npu60poa, cHcreN4 n
rexHo,rornil;
Bnademat
npuKnaAH6rMH nponpaMMaMu pacu€ra na3epHbrx on.ruio_erempouHrrx
npn6opoa;
KOMnbrorepH6rMlr rexHoJtorurvn pacv€r:a u r(oHcrpylrpoBaHHt JTa3epHEIX Onr14KO-
rrerrpoHHrrx np[6opos.

4. OEbEM r4 CTpyKTypA llncqn[Jrr4Hbr
06qar rpyAoeMKocrb AHcqH[nHHbt cocraBnrer 3 3aqerHbrx eAr4Hu]qbr, 108 qaca.



AHarus caoficrs u
npuMeHeHHe TBepAOTeJIbHbrx

AKTHBHbIX 3NEMEHTOB

8 7-9 9 6 7t46
Pefirlrnr-

roxrponr N3

Haruque B Ar,rcuilnJrr4He KII/KP
Bcero: 8 9 27 27 IB 26t4 3xsal,reH (36)

Colepxaurre JreKrluouHbrx gausruff rro Ar,rclquflJlrrHe

ParAe.n l. ousuKo-xrrMlrqecKrle rrplfHqIrtrsr pa6orrr rBepAoreJrbHbrx aKTrrBHbrx DJreMeHToB.
l ' I . BeeAeuae. ArcrneuponaHHble MoHoKpHcranJrbr, onrur{ecKas K$paMHxa, crgxla - ocHoBHbre
Marepualbr A3 reepaoreJrbHbrx nBepoB.
1'2' 3HepreruuecKue ypoBHH P3 HoHog H HoHoB nepexoAHbrx gJrer\reHroB e nafepurrx MarepgaJrax.-1.3. flpoqeccsrrpaHcsopnaauur,rDHeprHrdBna3epHbrxMarepr,raJrax.
1.4. Ou:nrco-xul,rnr{ecKr,renapaMe,rpbrJra3epHbrxMarepuanoB.
L5. Tnnrr ra:epHbrx cpeA (o6sop ocHoBHbrx ner'pyrculr4x uoHoB l{ Marpl,rq).
ParAe.n 2, ArcrunHaq ra3epHaq KepaMrKa.
2.1' AxrueHas na3epHar KepaMHKa. E6 necro cpeAa npoqux niBepHbrx cpeA.2.2' c'HresHcxoAHbrxnpoAyKroB(noporunoe)Ansna3epHofixeparnrr,rxn.
2.3' ocHosHrte rexHoJIorHH KoMrIaKTI,IpoaawwnlnpeccosaHr,r.s/cneKaHnrr rasep4ofi KepaMHKH.
PasAer 3. Asa;rn: cnoficre rl rrplrMeHerrue rBepAoreJrbnbrx aKTuBgbrx gJreMeHToF.
3' 1. Mero,qu rlocrpoeHut MoulHbtx H cBepxMourHbrx rBepAoreJrbHbrx na3epHbrx c,creM,3.2. MeroArrlrccJreAoBaHr,rrom'r{ecKnxcsoficrsn*"pr"r*MarepnarroB.

C ogepxaHne [paKTr{qecKrrx r anqrrrfi rro AtrcqnnJrrrue
TEMA l. ArcrrannpoBaHHhIe MoHoKpl,IcraJIJIbr, onruqecKa.s KepaMrna, cr€rra - ocHoBlHbre uarepualsl Ag
TBepAOTenbHbrx na3epoB.
TEMA 2' SHepreruqecKfie ypoBHH P3 lrouos H I4oHoB nepexoAHbrx oJreMeHroB B na3qpHbrx Marep'arax"
TEMA 3. flpoqeccrl rpaHcQopuarr'r.r sHepru' B nuBepHbrx MarepHaJrax.
TEMA 4. (DusrzKo-xuMuqecKrae napaMerpbr JruBepHbrx MarepuanoB.
TEMA 5. Tranrr na3epHbrx cpea (o6sop ocHoBHbrx nerupyrcrqux HoHoB z rraarpuq).

eAH [por{r4x na3epHbrx cpeA.
Ans Jra3epHofi rcepaunxu.
[pecco B aH H s I c nerct*tus, n asep uofi KepaM r,t KH.
Hbrx TBepAoTeJrbHbr:K na3epHbrx cHcTeM.

TEMA 10. Meroasr r4ccneAoBaHlrr orrrrzlrecKux ceoficrB niuepHbrx MarepLIaJroB.

5. OEPA3OBATEJIbHbIE TEXHOJIOTIII4

B upenoAaBaHrrr4 Arzcrlr4rrJrr4Hbl
I4cnonb3ylorct pa3Hoo6pa:nue o6paronareJlbHble rexHoJrornr.r KaK TpaAr.rqnoHHbre, TaK g c
npvMeHeHLreM aKTraBHbrx t4 HHTepaKTr4BHbx MeroAoB o6y.rennr.

ArtzeHHe r,r LrHTepaKTr4BHbre MeroAbr o6y.reuur :

LlumepaxmunHat neKqut (pasden ltrl -3);
Auanus cumyat4utt (meua lW4-6);
Pas6op KoHKpemHbtx cumyqquil (meua NbS-|0);
,[pyzoe.

i
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6' OIIEHOTIHLIE CPEACTBI' ilJItl TEKyIIIE|O ICOUtTPOJtf, yCI]tEBt\IxUDCTtI,
rIPoMEXvroqHoII AT'TBCTAIII,TI4 rlo I4TorANI ocBoEHI4fl AI,IC11:14]11.]I14gb1 I{
]TqEEIIO-METOAI'IqECX:O1I OEECIIETIEHI,IE C.aTMOCTOSTEJIbIiOtI lpA.BOTbI
cTyAEHTOB

a) Srcsanrenaufloulrure sonpocsr rr 3aAaqrr
1.

2.

3.

1.

5.

6.

7.

8.

Arcru aupoaallHbre MoHoKpucraln br.

ocHoeFrsre Marepta€Lnbr arc'r.rBHbrx orei\4eHToB TBepAo.neJrbr]brx na3epoB.
3HepreruvecKhe ypoBH14 P3 uoHos B Jra3epHbrx Marepaajlax.
3Heprern.lecKne ypoBHH rroHoB nepexoAHbrx 3JreMeHToB rB Jria3epHbrx MarepaalaK.
flpoqeccsr rp'aHc$opn,tauuH 3HepfuH B ra3epHbtx Marepilzurax,
@u gr.l<o-xn n H qec KHe naparMerp bt ra3epH blx MarepHano B.

OcHoeHsre nefrpyloulhe HoHlbt fi aroMbr .[a3epHbtx cpe!,.
Axrn auaq nalepHafl KepaMlHKa.

9. CHHres HcxoAHbrx npoAyKror| Anr na3epHoft rcepaunrcH. ., :

10. OcHoeHsre rexHoJrortru KoMnaKTHpoBaHH, na3epHofi rcep,sp1y11y. 1:

I l. OcuosHsre rexHorofnH rrpeccoBaHur lasepHoii KepaMHKH.
12. OcHoeHsre rexHoJ'ron4 H cneKaHufl la:epHoil KepaMhKH.
13. Mouluure H ciBepxMourHbre rBep/IorerbHbre ra3epHbre clroreMbr.
14" MeroAul HccleAoBaHnrotrrnqecKhxceoiicrena3epHr,rxrvrare)pHruroB.
6) BonDocsl pefi rllur-rcoHrporq
Pefirusr-xoHrlro,rs .]\lb I
I' C nepxurasKae norepH (-ao,'r e ii 4Bv /rcvr) BoJroKoHrrbrx cBeroBoAoa o6ycr,oele ug :

- npe)l(Ae Bcefo BblAep>rrcoil toqHotx coorHoileHrzfi pa:nrepoB cBeroBeAyrqefi cepAueBHHbt 14 o{:igr,161.1614'
-yAaneHileM h3 creKJIa B nepByto oqepeAb npNveceil nepexoAHbrx: NreralJroB, Koropbre r o6yolaerrHBaror
3aTyxaHHe B BOIOKHe;

- HaHeceHHev rpe6yembtx 3ault4THulx o6oroqeK, npeAorBpaualoulH)l FlerarilBHoe BJIt4rHue Qarrropl,,cssuerrruefi cpeAbr Ha pacflpocrpaHeHHe OrtThqeaKofo H3nyqeHHr B BO.T.Cr(He).
2. Hauveusuhe norep, KBaprreBbre o.Tr,qecKue BoroKHa HMelo.r,Ha A'HHe BoJlHbr:
- 1'37 uru, 16o ua:roil AnHHe BoJIFIbI orcyt'crBye'r BruraA B trorJr(]ureHhr3, BHou4Mbtil rugpgrrgrz.[rHbr]\414
rpynnan,tn -OH;* H€l AlnHe BoJ'lHbl -1850 HM, n6o zMeHHo e sroft cnexrpzutr,Ho,i o6,qacra pa6orarc1 Hsri6or ee
pacnpocrpasesnure non)'rpoBOAHHKOrsbre na3epbr 6rnxHero I,IK-,AHa|lasoHa;
- Ha AtlhHe BoJlHbl 1.55 n'rrcrur, u6o uveHuo e 3roil cneKTp€rJrbHoi-r o(j.racru MLrHHMr.r3hpynrcr (J)/Mr,4apHr.,re
florepn or p3neeBcKoro paccerHHr H nof.[ou]e+ne pit1ulalavn _Oll..
3, Crex,ra, He3aBHcHMo or HX xHMl4qeoKofo cocraBa, xapaKTepu3yrc.ror cJrerAylouruMH cnoicrsapril:
- B crpyKType creKna flphcyrcrByer roJlbKo 6tuxsnit I]oFu!,oK aroMoB 14 orcyrcrBye.r 4ilrsHl,rii,
xapaKTepHbrii A,ri{ KpHcrzurrtHqecKHX BeulecrB;

- KDKAaT MapKa creKra )apaKrepH3ye'rcr oflpeAeletHofi TeMfiep,arypofi n,raoleHnr,
- de:ae$exrHbre, oAHopoAHbre no cocraBy n ceo6o4Hbre or 14exaHHqecKkx:
onTHqecKh l.{3oTponH bt;

- 6e:4ecpexrustr:, oAHopoAHbte no coc'r-aB)'14 ceo6oAHsre or r\4exaHhqecKux sanp'xerzil o.reKJla
onTHqecKil aHH3OTpOn Hbr ;

4, ht, tbopvr.rponaHhr oBeroBe4yulefi cepAr_{eBHHbr B KaqecrBe nerHp)/xruHx Ao6asorc, norBbrLUaFou(rl,tx
froKa3aTeJlb fipenoMneHhJr, qatue Bcefo HctloJlb3y]oT0r:

- $ropcogepx(aqHe BeulecrBa;

- roJrbKo GeOz znn PzOs

- rro6sle nernpyloulze or(cnAbr, KpoMe B:rO: n F.
5' A'tln 3auHTbt ortr,qecKoro BoJ'toKHa B npouecce Bbrrr)flKr..jr FIariooHTcr 3aunrHo-yrllorqHrrcuree
noKpbrrne. [lorcpulrue vorrer 6srrs:
- ToJlbKo rlonHlvlepHblv, n6o nonHMlep N4troK, le,rrco gerfopruHpyeror H He co3Aaer uex.anu qecKpx
Hanp.rxeuufr B BonoKHe;

- ToJlbKo MertLIIJlHqecrcuv, u6o ocruulbtJbte rhnbr noKpblruil qar.qrcrot BnaronpoHHqaeMblvtH;
- TOJrbKo yfnepoAHbtM, HaHOCl.iMbrv nl,rervr nupoJlH3a;
lrc6utlt H3 nepeqHcleHHblx Bbtrrre. Bsl6op noKpbrrHrr o6ycloeren ycJroBHn\{a 3Kcruryaraur14 Boloriqa.
6' Meroa MCVD xopouJ TeM, qro Bce flpoueccbr ocarMeHHr nerr4pyro,ur'>i. fipprMecefr gsrno,rnsro.r-clr:

Ha BHyrpeHHIoto noBepxHocrr rpry6ul-:aroroBKH. 3ro o6ecneqHBae'r h3onruhro or Bic3.qetcrBr,4t

Hanprxenrfr cTeKra



BHeuHei cpeAbr H yfrpoqaeT TexHoJrrrtrr,.IqecKhfi npoUecc;
- Ha cneunzlJrbHbtil trra6r4K lJ3 nopncroro creKJla, noMeulaeMbrii nuyrpn rpy6ur_:aroroBK14;
- Ha BHe[JH]o]o noBepxuocru rpy6st, H6o nrraue rlpoAyKTbt oxHc,rt€jHHrr I ruApoluzaxroph!,or]r frcj Mor.flH
6ut y4a,l.nrscfl H3 3oHbt >ruvnqecrcofi [)eaKuu]4 H HeAonycruMbrM clSpa:on 3racoprJrg 6sr ee.
7. ltn o6ecne'{errrr BbrcoKoro KaqecrBzr:laroroBKr, MeroA oVD rpe6yer:
- cyulKI4' tlocKonbKy llpo{ecc rHAponl43a,B IIJ]al'4eHH Kl4cnopo!,tto-uoAopoAHoil roperlrcu npHBicA21- K
BbrcoKoMy coAep)KaHHfo, B 3aforoBKe a4r:Op6npoBaHHbrx [apoB l_Irr3y , Ol{_rpynn;
- corJlacoBauu.s rl4Hefiuoro pacttrupeHla]fi MarepHir;tr)B cepAueBuFrbl u o6o,lo.rrca;
- gsrcoxoft qucrorbt .texFroi'rorlrqecrcofi goHrr.
Peilruur-xoHrpolr Nb 2
1. B cpasuerul,l c MeroAona MCVD MeroA OVD o6ecne,rHBaer
- cyuecrBeuHo 6o,ree BbrcoKyro cKopoc:fb ocaxAeHlr4r;
- Herpe6oeareJleH K qucrore rexHoJlof l.lrJecNofi :ousr;
- tt3-3a Harrqrlfl ueHTpanbHofo orBepcrnq B 3iaforoexe odeonroLl,rliaer Har4nyquee paonpelenen{He
npo$u,rr [oKa3areJ]t npenoMJr eHH.fl B BOr O K He n ocJl e Bblr.rl)t(Kl,r ;

- orcyrcrBl.te B TexHOJrOrHqecKoM tIp(]qecce Aopofocrorrr_lHx KBapueaux rpy6.
2. flperzvyulecrBa MeroAa VAD e cpaBleHr4v c Lpyruntpt MeroAar\r14 nap,t4a:no.o oca]r,iAeHr..j1q coc)rofl"r B
TOM, riTo:

- HMCETCg NPUHIIHt|HAIbHA' BO3MO)KHOCTb H3|OTOBIEHH' 3A|OTOBOI(
- Meroa rexHA qecKu npocro peaJtr43yerc, H He Tpe6yeT

,rrcrCiofi AnHHbl;
KoHTponr 60lsLurtr.<,r KollflLtecrBa

rrpenol\4neHr4fl KaK 3afoToBtflt, Tat( il fo'l-oB()r.c)

TexH oJlOf HqecKI4X napaNleTpoB ;

- orcyrcrByer ueHTpanbHsrfi npoeal e npoQra,re rroKa3rrfeJl,
oftTlj qecKofo BoJIOKHa.

3. xarcernpoBaHue 3aroroBoK - TexHoJroraqecxrfi npuev, no:eo;rxmuqnil:
-.qJrt npouecca MCVD yBerl'ittt4rb :r$(rercruaHocrb oca)KAeHnfl Knopr{llar KpeMHHr c 50-6096 noqr7 Ao100%;

- noBblcl4Tb cKopocrb ooDKAeHHfl oKll4cJ]oB frpt4 r4cIoJtbuoBaHHu Cfry'D.rex:goJtofau u eule 6o.ne,e pJAHjilrb
o6 ulyro n poH3 BoAHTeJT b r-rocrb ;
- noBblcHTb npoH3BoAI4TeJlbHocrb npoqecca MCVD H yBenHqI4Ts laLtiapnrur noryvaevofi 3aro'r-oBKH.4" frpn [po]r3BoAcrBe aKT]lBHbtx onruqecKux Bo.rroKoH B cocrilB cetrrueBUHbr ueo6;roArfdo BloAr,rrb
n,to4n(trzxaroptr (Al2O3 rzrnu P2O5) AJrr roro, q.ro6sr:

- rroHH3HTb COAep)KaHne rt,IApoKc].rnbf{brx fpyrrn B MarepHane cepAU,eBkHr5r:
- cKoMrIeHCHpOBarb h3MeHeHhe noKa3a'reJlt npenoM,rteHl{t Cep,AueBHHbt, Bbt3BaHHOe BBeAeHtHe)l\,1 4OH()B-
aKTHBaTOpOB;

- noBblcrzrb npe'Aenbl AotlycrHMblx KoHueHTpauuh uoua-aK'rlBiaropia B oepAueBrHe 6es pa3!(eJreH,tn ltazgo ypoaHr -10%;

- noHH3l4Tb Bo3HHKaloull'le H3-3a nel-hlpotlaHht HoHardLl P33 aaplraqt,tz noKa3arerr npenoN{neHpir no AJ,tkHe
3A|OTOBKH.

5" Ha nprzee4eHHofi vrzrpo$ororpaQzru u:o6porerc, MHKpocrpy Klyp Hprc gzrH Hoe BoJloKHo rana h o I e,y fi ber

lru ohHTe3a CTeKOJI' aKTuIlt4pOBaHHbIX l4rc921141t peAKo3eMenE,HbtX tlteTitrJ'lJIOB.
oTIr hqaeT:

- Bbf coKat qHcro-fa creKra, 6a:upyrouraflot Ha qHcro're cbrpbeBbu( MarepHiutoB;
-Bblco Kat TeM nepaTypa [onyr{eH hfl MoHo.[ r4THO fO CTeKna;
- IlOBbllxeHHOe COAep)KaHIle THApOKCI'JJIbHtrlx rpyfln I] CTeKIe H, COolEieTOt'BeHHO, B BOJT9KH9;
- MaJloe BpeMr, 3aTpaqr.rBaeMoe Ha npoqeoc;

nrN photonic band gap fiber?
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oTIr hqaeT:



- cJl o)r(Hocrb Hcnon b3ye M o f o 060 py!,o Bilf I Hr.
7, Ha npr't se4euuofi vaxpo$ororpaSura nso6pareuo MHKpocrpyK-r.ypHpoEraHHoe BoJroKH() rurra holey fiber
wJtu

- o6ecneqHBalor nonyqeHhe aKTHBHrbtx 3JteN{eHToEl
pa3MepoB B cpaBHeHHr,t c MoHOKphCTZL'r,I4qecKHMH
naesru efr croll Mocrl.l :

- npeBocxoAsr MoHOKpHCTZUIJIHT{eCKHe H KepaMHqecKr{e Marepr4turbt tro r,aKoMy Ba)KHoM]' napaNferl)y KaK
ceqeHHe B brHy)KAeHHOf O rrepexoAa.
5. Eespearrnanrrfi neroA no,rytreHr4.sonruqecxofi KepaMHKH uo,qpa3yMeBaer:
- nonyqeHl]e nopouKa cocrotlqefo lf3 lvroHoAhcl]e]DcHbtx HaHoqacrHtl, aMetoulHx xHM[.tqecKH][ COCraA,
noJlHocrblo coorBercrBylourufi cocraBy KoHertHofo fipoAyKTa, H nocneAyrouyn ero KoHcoJttilAiluyro B

l. I{epavurca-3ro:
- HeMeTaJIJIllqecKHe HeopfaHHqecKUe MarepHarbl Har ocHoBe KphoraJlJlHqeoKHX coeAunep,uit He1,1e1-z1lr,to3 14

MeraJrJrloB, KoHconHAHpoBaHHbre B H3AeJl[rs rpe6yevofi Sopvst;- HeopfaHHqecKHe nopotxKoBble MarepHarlu c 4cl6aercaMn opraHr,rlteciKux Beulec,rB-nJracuQurc:rrop,oe,
cnpeccoBaHHLle c npHMeHeHI4eM pa3J]fiqHbIX rexHo,rorvfi B v3lteilvre 'rpe6yevoil $opnaul;- HeOpfaHLLleCKI4e MaTephtulbl' Hl\.IeFOIlUe KphiCTiUUluqecKytO CTp)'KTypy, 14 XapaKTeltrH3yKlUlHec'
HaHopa3MepHblM MaclrTa6ou cocraBJlflloull4x HX KpI,rcrzrnJ]HToB. Ilpouleo4rrcfl H3 rroporuKrlB 1/r)To!tgN4
c|IeKaHI4q.

2. PeaxrasHurfi MeroA nonyqeHrrr eLxrHsHofi rpaHa'roeofi Kep.Ml.rKr,r noApa3y^{eBaer:- nonyqeHHe [OpOIxKa COCTO'UIefO H3 l\'lOHOAHCnep0Hblx HaHOLlarS'IHLl, hMetoUIHX Xl1,1UqeCrc4il ()OCTilB.
noJlHocrblo coorBercrBvtoult4fi cocriiBy KoHeqHofo npoAyKTa, u iloc.neAylouyro ero KoHcoJlhAaLtgro B
foroBoe a3AenHe no rcarcofi-nu6o rexso.nofhu npeccoeauunl crleKa.Frur 6er: npone4eHn.rr KaKr,rx 6ur ro svt
6srro xnvrz.recKux peaxqrafi ;
- [onyqeHI4e nOpOUIKOB' cOCTotUII4x. 143 MOHOAIiCnepCHbIX HaHOr]aCTHI-1, HMeloLIIHx pra:ln,rHt,rii
xuvh'{ecrHfi cocraB' rBcryrtarcxrLrx B peaKr-lnlo, o6ecneuuBanruryK) rroryr{eHr,re KaK rpre6,/enrlro
xHMHqecKofo cocraBa KoHeqHOfo npollyKTa. TaK H efo 3aAaljHyrc feolrerpHqecKylo rfopvy Ha 3Tatne
CNCKAH LI';
- noMoJl B LXapoBblli. MeJrbHHUa.K HCXOAHOfO MOHOKpl,lcTarflHLrerlKofo cbtpb,| Ao ,rpre6vevoro
HaHopa3MepHoro fpaHyJloMerpHqecKrJl-6r gsg'1gBa, foMofeHi13a[l4fl H MexaHhqecKafl aK.TfiBatuthr xaKoro
nopouKa c noc,re4yrcu1eil ero rcoHcolu4aqnefi B roroBoe Lr3Aen14e fto rcaxoir-,rn6o rexHoJ.rof,r4H
npeccoBaHHxl clercanuy
- naporpa:Hsril MCVD flpouecc, o6ecneqheauqnfi nonyqeHue MOHoAl4()nepcHoro noporuKa y.,Al;O12,, 

rz
nocneAylou{ylo efo KoHconHAaIIHIO B l-oroBoe v3lierne no rcilrcofi-l a6o rexHoJrof 14H nlpeiccoBaH14r/
cneKaHH.s 6e: npoee4eHHrr KaKHX 6sr To rru 6rllo xr.ilv,il.rlrecKux pelaxrlI,1il.
3' Tpe6oeaHne Her6olsruofi uHpHHbr (roHouuoro cneKr'pir A.qr Bcex MarepilanoB NrarpHu
TBepAoren bH brx na3epoe o6ycloaleu sr :

- rpe6oaauNeNa gsrcorcofi TennonpoBortHocru;
- rpe6oeauueM BlbrcoKoro KBaHToBofo BblxoAa nloMuHecrleHuhH;
- rpe6oeaHneM Mzurocrlr cBeropaccer Hufl HAAnHHe BOJ]Hbr feHepaujl.tU :
- rpe6oaaHnev o6ecneqesus 6olsuot'o norJrorueHHrr Ha AnHHe'BoJrHrr,r Haj(ilqKH.
4. Crexla, KaK Marepuiln Marpr,rublrBepAorenbHorona3epa:
- npeBocxoAflT MOHOKphrlriLIIJIHqecKlle H KepaMUqecKHe MarepHaJrbt no c)oBoKy[HocrH renlotf u:tr.recKr.lx
cnofrcre;

na3epoB cyrqeorBeHtro 6Onsrunx feoMer.pr,ntecKrx
H KepaMhqecKnMH r{ilTepfianaMA npl/l C)/ul,eo'r.BetjHo

PeilrnH r-rcourtrols J\b 3



loroBoe v3AeJlAe no KaKoil-nH6o re:xHonorun nper3cosalusl c[eKaHHr 6e: npoee4eHgrr KaK]21)( 6r,t rc, Hr,t
6ut,ro xN N,t tt.tecKhx peaxqH il ;

- nOnyqeHhe nopOtllKOB' COCTO'lqt4.K 143 l\4OF]|OAI4CnepCFlt,lX HaHCrLtaCThU, HMercUlgx paUnVtrr,tfi
xl'tvnqecrcnfr cocraB' Bcrynaloulllx B peaKuHro, o6ecneqHearoulyro nonyqeHHe KaK r.pe:e yevoro
xHMLlqecKolo cocraBa KoHeqHoro npo,qyKTa, TaK H ero 3aAaHH)/o reroN,rerphqecKyro Qopl,rli ,,,, ,r,,,n"
cneKaHt{t;
- noN.{oJl B tt|apoBbtx MeIbHHqax ].{cxoAlroro
HaHOpa3MepHOrO fpaHy'nOMeTpr4qectiorrC COcTaBa,
nopouKa c noclegyrcrulefi ero rcoucolrnAaunefi
npeccoBaHH nl cnet<auun;
- napoQasHstfi npoueoc c npHMeHeHHeNf nnrcpoeoruoaofi [J]aBMbr, o6ecne,rHearcuuil
MoHoAhcnePcHofo rlopo[Ka Y2A|5O12, H nocneAy]oulylo efo KO]HcoJlr4AaUH[o B roroBoe
rcarcoil-,rn6o rexHonofHlh npeccoBaHunl cnercasus 6e: npone4eHur KaKux 6st ro uvt 6s;no
pearcqrlr.
6. Ilouol nopotuKr)B, cocraBJlfllorqux KepaMnliy, HyxeH AJrs:
- u3MeJlbqeHut HcxoAHofo rlopourKoB,oro MarephzL'ra Ao HaFtocKonhqecKHx. pa3eMpoB (-lt)0-2(]rO urvr);- MexaHox]4MHeecrcofr aK:TnBauuLt noBepxHocra HaH()qacrr.{q H ygrpaHe Hvre uxarnoMepauyH;
- paBHoMepHoro nepeMeLLtABaHze rlopoulKoB lpa3rHLIHoro xt4Mhvecrltoro c)ocTaBa B MeToAe 6eg0eaxrHeHrrra)
chHTe3a KepaMHKH.

7. Melo4ur h3oc'Tarur{ecKofo npeccoBaHhrr B CpaBrieHnh c oAHOOCHbrvr Haf p),)reHr{eN4
o6ecne.fuearcr:
- cyulecTEeHHoe yt|poueHre
TCXHONOIHH;

F{agosare cnequQuvecK,e BhAbr creKo,r, Koropbre orJ.rHqarcT HX o.r
9evy paneH noKa3arenb npenoMJreHr.rr qucroro KB,aprreBoro creKra
Liro rarcoe repMHqecKoe pacutHpeHue crercla?

MoHoKpt4crit-n,irHr{ocKoro cbtpbr ArJ lpe6,yeuoro
toMofeHl,t3ituHr H I\4eXaHHqeOKafl aKTHBiltlH, TaKOfO
B roroBor3 a3lleJlt4e no raxofi-la6o rr3xHoJ,tol4H

t,loJt yLteH He

H3AerHe |lo
xt,il\4k qec K:t4X

Kph crannoB n >rclArcocr.ei,r.

npH KoM Haruofi reu nepa.r),pel)

npuueuaeuofr Te.KHorrorr{rtecrcoii ocuacrKr4 a o6ulere y,lerleBJren}4e

- fopa3Ao nyLtIJ-Iy[o oAHopoAHocrb tlpeccyeMofo r.{3AeJrHn :a cqe'r paBHoMepHofo Haro}KeHUfl Ailr]rreFthr:- cyuecrBeHHO nyqtxylo rorrHocrb pa3MepoB flpecc]'eMbrx uzgewtilt.
8. B nporlecce cneKaHnrr npoacuoAzr:
- yMeHbileHMe nopHcroc,ru npe$opMbr, Bnjrorb Ao ed no.nuofo r4cq(33rHoBerHhr;
- YMC H btll CH h E NNOU]AAH KO HTAKTA M E)IqY OTAEJI bH bI M H I(PI4CTZLN.JI HT'A M il ;
- yBenHqeHHe pa3MepoB :epeH c h3MelHelrHeM rzx $oprr,trr;
- yMeHbuleHHe pa3Mepoa :epeH 6e: u:ureseurr zx $optrur9' onruqecrcas KepaMhKa rep,{et'clroro npo3paqHocrb, ecrrl nop,Hcrocrs o6pa:ua coorurBJlrer:
- He rrpeBocxontr 0.10/o;
- 1%o u 6oreel
- 3HaqeHHe fipo3paqHocrl4 He Moxer 6snu o]{apaKTepH3oBa}ro (llHHM rl{cJre HHbrM pa.pa.NrerpoM
nopHcrocrH' CeeronpoflycKaHhe 3aBHciHT or MHofHX cparcropoa: Ma'repHana o6pa:ua, xapSrr:T,opHrrrx
pa3MepoB nop z Kpl4crarnHTOB, AJIHHt,I B(f,,rrHbt cBera, Ans KoTopofo orpejleJrflercr [po[ycKaHLte il np.;- 6otee 2.5%t"

l0' Kepan'tlrca Ha ocl]oBe fionyroprHbnx oKOHAoB lMertrO,) n]Der]orlxorrlr4r \rAG-rcepaMrK\/ ,ro:
- no re[JrorrpoBo,AHocrr.l (aa 40-50%o B 3aBHCHMocr].r or KoHKperHoro r.toH,r Mer*);
- no MaKChMtLIlbHo Aocrl])l(l4MblM feoMlerllHqecKHM pa3MepaM npr3cc\/eMb|( 3aforoBoK;
- no 6o,ree rrpher\,treMblM reMneparypr{b'/ pe)r(r4MaM cnercaHar; (J[)
- no cyulecrBeHHo 6o,ree npocrofi TexHoJtortll,t MexaHnqecxoE o6paL6orxu (Lu,ru$oBaHfie n norurpronit uzer.)
I L or,ruqrre,rrsofi oco6esHocrbro LuAfi (Lurr\lsorz) KepaNjLr],i!{ ,BJrrercr:
- 3KCTpeMan bHo Br,tcoKar TennonpoBoilHOcTb;
- cnoccl6socrb tlpHHhMiarb BbtcoKue (- l0o%) xonqeHTpaquk Hor{a-ar(TrBaropa yb3* 6e3 saut:rHc,ro
yxyArl eHhfl renno$ n:uvr]cKHX H reHepali Ho HH brx xapaKTepr4crr4 r(:,
- BbrcoKarr rnepAocru (-8.7 no [rKaJre ]Vlooca)
12' oropn4Hax aKTHBHat KepaMHKa npeBocxoAr4r o4HonveuHlre, Sr.pruAHbre MoHoKpHera.rrr.qb,o:
-. MaKC HM ilrrbHo Ao[ycTH Mbt M feoMeTpHr]ecKHM pa3MtepaM ;
- yBenuqeHHbrM BpeMeHeM )KH3HH Bep)(Hefo na3epHolfo ypoBHq;
- nyLI tx HM H MexaH HqecKH M H xapaKTepHclr4KaM h, oco6eHHo c.rofi rcor:-rut4 K TepMoyAapy;
- 6olee ssrcoxofi npo3paqHocrbro.

Ha:osHre HcxoAHbre M arep^aJ'r br Anr{ noJryqeHu.fl KBapueBofo creKrra.



5. B qernr 3arulrcqaerct [pel,rMyulecrno napoQa3Hbrx MeroAoB nonyqeHr4s KBaprreBbrx garorosoK OB?
6, flepe.rucnure ocHoBHbte granbt 14 HeAocrarKn npouecca MCVD.
7. t{ro o3Haqaer a66pennarypa OVD?
8. B qena cyrb npoqecca "xaKeruposaHns,,?
9. vro BK;rrcqaer e ce6s ycraHoBKa AJu BbrrrlKKrd onrr,rqecKux sororoH?
10. Kanue [oKpblT]rt onruqecKl,Ix BoJroKoH r4cnonb3yror flpu x(ecrKHX yc,JroBnflx excnaya.raqnu?
I L Karue onrur{ecKrre BoJroKHa npr,rMeHrroTcr B TeJreKou"ryrrrcaqrarxi
I 2. Onnurzre crpyKTypnpouaHHbre onrrrqecKue BoJloKHa.

@oHA ouesor{Hblx cpoAcrB Ant [poBeAeHr4r arrecraur,rn ypoBHr cQopvrnposapHocrn xounereuunfr

o6yvarcquxcr no Aucrlr4nJrr4 He o0opr'rarercs orAeJr b H br M Ao KyMe HroM.
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Ilporpauunoe o6ecneqeH[e u llnrepuer-pecypcbr:

l. <Kranronar eneKTpoHnKp) - ae.uyrutfi poccuficrnfi uayvnufi

exeMeccr{HEfi xypnarr e o6fiacru na3epoB tr r{x npr,rMeneHufi:

http ://www.q uantumel ectron.ru/pa.phtml?page=geninfo

2. Hayvno-T exauqecrufi xypgar <oorounrca> - http://www.photonics,su/

3 . Onn,r qecru,rfi xypnar - http : //opticj ourn. ifmo.ru/

8' MATEPTIAJT6H0-TE)ilrtr.IECKOE oBEcrErIDHuE,ryrcwtrL]MIrbI
lsn f;f;€tvrear[er AaIfiofi ructwuvlla HMeKrrct cngrlraJrbHbre noMelrleHlu Artr npoBeAerild n sp5flt1rll

JIeKls{oHHoro nrta' sanrnd rPaKrnecKoro/na6oparopuoro rlrna, rpyrnoBbx H rrf4m44aa,nbrux *o"cy.mra4ufi, '.
rel(yuero KoFnpoJ'rr n npoMelrqrrowrofi arrecrar{d,r, a r4or€ noMeulerilrs AI.fl carmcrcsrreururofi pa6orul.,r
Ilparcnavecrue/na6opaloprue pa6oru npoBoAffafl B ay A. 430-3.

O6opy4onarue:

. na3eprnepAore.lbrrni rqloxomfr JIC-02;

. KoMrureKcna6opaloprrutr<Ouera-TlC>;

. rurr,rraorTr{qecKarIHTIO-20-20;

o KoMnflercorrrnco-QrclrqecKr,D(rrveperud;
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