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1. HEJb OCBOEHUS JUCITUITIJIMHBI

Hesbio 0CBOCHUS TUCIMINIMHEL “AKTHBHEIC Cpellbl TBEPAOTENBHBIX JIa3epoR”
ABNACTCS ~ O3HAKOMJIEHME ¢  (U3WYECKMMM  [PUHIUIAME,  TeXHOIOTHSIME
M3TOTOBJIICHUS. | TIPUMCHEHMSA COBPEMEHHBIX AaKTUBHEIX CPell TBEPAOTEIbHBIX
Ta3epoB.

3agavu AMCHNIIHHDI:

® TIOJyYeHHE 3HAaHUM B O00NACTH (GHU3MYCCKUX MPHHIMIIOB, JEKALINX B
OCHOBE OINTHYCCKOU KEPaMUKH;

® 3HAKOMCTBO ¢  TEXHONOTWSMM  H3TOTOBNEHMSI  aKTUBHBIX  CPejl
TBEP/IOTENIBHBIX|JTa3epoB,;

® 1pHODPeTeHHe YMEHMUH 1O NPOESKTUPOBAHHIO Y3I0B W 3IEMEHTOB a3epHOI
TeXHHUKH, (YHKIHOHUPYIOIIMX C HCIONB30BAHWEM TBEPIOTENBHEIX AKTUBHBIX
3JIEMEHTOB.

2. MECTO JJMCHHUIIJIMHBI B CTPYKTYPE OOII BO
Jucnunuina  “AKTUBHBIE CPeJbl TBEPAOTENBHBIX Ta3epOB” OTHOCHTCS K
JUCLHUINIMHAM 110 BEIOOPY BaApHATHBHON yacTH.

MsydeHue | JMCHMIUIAHBI — OpeIoiaraeT  HaluuMe Yy  CTYICHTOB
(yHZaMeHTalbHbIX 3HAHHI B oOnactu oOmel OH3UKK, ONTHKH, KBAHTOBOI
ONIEKTPOHMKM, | JIa3epHOM  TeXHWMKHM,  HHOOPMATHKH,  9JEKTPOHMKH U
MHKPOIIPOLIECCOPHOMN TEXHHKH.

3HaHMs, HOYYeHHbIC B PaMKaX M3Y4CHUS JAHHON JMCIHILIAHEL, MOIYT GbITh
NPUMEHCHBI TIPH  U3YYCHUH JAPYTHX CHEUMANbHBIX MUCHHIUIAH IO 1POQHIIO
IOJI'OTOBKH.

3. KOMIIETEHIHH OBYYAIOIIET OCS, ®OPMUPYEMBIE B

PE3YJBbTATE OCBOEHUSI JUCHUIIJINHBI

B mporecce ocBoeHus NaHHOM JMCHMIUIMHEL CTyZeHT QOpMUpYeT u
JAEMOHCTPHUPYET CIENYIONUe NPo(ecCHOHANLHBIE KOMITSTCHIIHHN!




1) crmocoOHOCTHIO

KOHCTPYMPOBAHUIO B COOTBETCTBHM C TCXHHUYECKHM 3aJaHHUCM TUIIOBBIX

K

aHaIIU3Yy,

pacuéry,

IPOCKTHPOBAHHED nu

CHCTEM,

nprbOpOB, AeTaiedl U y3I0B Ha CXEMOTCXHUYECKOM H ajieMeHTHOM ypoRHsx (ITK-

3

2) crnocoGHOCTEIO

KOHTPOJIIO HPOCTBIX U

paspaboTKe  THUITOBBIX

K OIEHKE TCXHOJOTHYHOCTH U

cpenHen

IMpoHeccos

CIIOKHOCTH ~ KOHCTPYKTOPCKHX

KOHTPOJIA

[apaMeTpos

ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX AeTaneil u yzios ([1K-6).

B pesyx

ACMOHCTPHPOBATE CICAYIOIIHE PE3YNbTaTh] O6pa30B8LHHH:

1) 3uars:

bTare

OCBOCHHA

JIUCITHTUTHHBI

obyuaronmiics

TEXHOJIOTUICCKOMY

PELLIeHUH,

MEXaHHYCCKHX,

JOJIKEH

OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHDLIX AUCHHIUINH, JI¢XKAIIUE B

OCHOBC pa3pa60rKH dKTHUBHBIX CPEI TBEPAOTEIBHEIX JIa3€POB;.

2) ¥YMmerhb:

COCTaBJIAATh OIMCAHHSA HCCICHOBAHMMA U

ITPOCKTOB B obnacTu TBCPHOTCIIBHBIX JIA3CPHBIX CHCTEM,

3) BaageTh: HaBRIKaMK 110 paspaboTKe V3JI0B M DIIEMEHTOR

pazpabarbiBacMbIX

Ja3epHon

TCXHHKH, Q)YHKHHOHHPYEOHIHX C HCIOJb30BAHHUEM TBCPJOTEIBHBIX AKTHBHBIX

2JIEMCHTOB.

4. CTPYKTYPA U COAEPKAHUE JUCIIUITIMHBI

Ofmas TpyI0eMKOCTh AUCLUIIUHBI COCTABISEeT 4 33a4eTHSHIX eNUHUIEL, 144

Haca.
Buabt yueGuoi paGotul, prmoyas
] CaMOCTOATENLHYIO paboTy CryenTos O6sem yueGuoii DOpPMBI TeRYLLEr
E H TPYAOEMKOCTS (B uacax) patorh, KOHTPO/A YOIIEBAEMOCTH
No B 2 v C NpHMEHEHHEM e predensin
E l;?;lf;n(JT 3:::? § § % | B B g HHTEPAKTHBHEIX ceagempa),
n/n 3 5 ] B 85 |8E|5xs & MeTOnOB (hopaa mpOMEIyTOUHAT
& g S & E E‘fi 3 .E ‘E"j] L_: (n uacax / %) TTCCTALH N
o = E é 8l8a g & 5 fha cenecmpas)
g |2
1. | Ouzuko-xuMHUerKHe Ped
TeHTHHT=
MPUHIUIEL PaGOTEI : .
P P 81 1-3 19 11 22 10/50 KOHTPOJIE Nel
TBEPAOTEJIbHBIX AKTHBHLIX
3JIEMECHTOB
2. | AKTHBHAs JlazepHasn ; Befrimr-
B 846 |9 10 21 8/42 _ ,
KepaMHKa KOHTPOJTE No2
3. | Ananus crolicTa |1 Beifruur-
[PUMEHEHUE TBePAOTENbHEIX | 8 | 7-9 | O 6 20 7/46 KOHTpOJTb Ne3
AKTHBHBIX 2JIEMESHTOB
Beero: 8] 9 | 27 27 63 25146 Dx3amen (27)




TEMBI, P

Pazgen 1

AKTHBHBIX 3J1el

JIa3CPHEBIX MaTepHuanax.

1.1. Bsener
CTEKIIE
1.2, Dmuepre
1.3. Ilporrec
1.4, Dwusuk(
1.5. Twumel n
Paznen 2. /
2.1. Axrtusr
2.2. Cwunres
2.3. OCHOBE
JIa3€PH(
Paszjgen 3.
3J1eMEeHTORB.
3.1. Meroat
CUCTEM.
3.2. Meroax
TEMA 1. A

OCHOBHBIE MaTe[
TEMA 2.
9JIEMEHTOB B Jia3
TEMA 3. 1]
TEMA 4. ¢

A3JIEJBI JUCTIATIIAHbI:

JEKIAA
(I)HSHKO"XHMH‘ICCIQI/IG INPHHIHIIBI pﬂﬁOThI TBEPAC
VMEHTOB.

(e, AKTHBHpOBaHHISIB MOHOKPHCTAJIIBI, OIITHYeCKas |
| — OCHOBHBIEC MaTepHalbl A:') TBEPAOTCIILHBIX JTa3CPpoB.

THYECKHE YPOBHH P3 uonoB u HMOHOE NEPEeXO0JHBIX 2JI€

CBI TPaHC(OPMAIMH SHEPIUH B JTA3ePHBIX MaTepHAIAX.
D-XUMHYECCKHE [TaPaMETPLI Ja3ePHbBIX MATEPHAIIOE.
a3epPHBIX cpell (0030p OCHOBHBIX JIETMPYIOUIMX HOHOB M M
AKTHBHASI J1a3epHasi KepaMHKa.

asd JIa3epHad KepaMHKa. Eé mecTo CpeIH MpPOUHX. JIa3epHBL

[pIe TEXHOJIOTHHU
DIl KEpaMUKH.

AHaJIN3 CBOWCTB H IMPHEMEHEHHEe TBEPAOTE/NLHLIX Al

oI IIOCTPOCHMA MOIIHBEIX H CBEPXMOIITHBIX TBCPAOTEILHLBIX

1 HCCIICZI0BAHUS ONTHYECKKUX CBOMCTB JTa3ePHBIX MATePHAl
INPAKTUYECKHUE 3AHATUS
\KTUBUPOBAaHHBIC MOHOKPHCTAJLIBI, OIITHYCCKAS KepaMHUKa,
Haiel AD TBEPAOTENbHBIX 143€POB.
OHepreTHYecKue YPOBHM P3 HOHOB ©M HMOHOB TIef

epHbIX MaTepuaax.

YM3UKO-XIMHYECKHE IIapaMeTphl JIa3CPHBIX MATEPHATIOB.

[poLiecchl TpaHC(HOPMaLMK SHEPTHH B JIA3€PHBIX MaTePHAIH

TC/JIbHbIX

([epaMHuKa,

MEHTOB

B

\TPHII).

< Cpel.

MCXOJHBIX TIPOAYKTOB (IOPOIIKOB) ISt JIa3epHOid KepaManH.

KOMH&KTHp()BElHHﬁ/ HpGCCOB’dHHH/ CIICKaHMs

KTHBHLIX

[A3CPHBIX

OB.

CTEKIIA —

EXOIHBIX




TEMA 5.
MaTpHII).

TEMA 6.
cpen.

TEMA 7. (

TEMA 8. (
Ja3epHOH Kepam

TEMA 9.
JTA3E€PHBIX CUCTE

TEMA 1

MaTCepHualioB.

5. OBPA30
AKTHBHBIC
C neneio ¢

B yueOHOM TIj

IPOBEACHHS 3aHATHH B COYETaHMU C BHEAYAMTOPHOH paboToil: (kom

ayTUTOpPHEIE paf

CamocTosn

CamocTosT
3aKpervicHHe T
WHIUBUY AJILHO
W3YYCHUE JTHTE]
YKa3aHUsAM ISl

IIPaKTHKH 3a1a4

MynsTuMeAHHHbIE TEXHOJIOTHH 00yYeHH s

HexoTtopbie 13 JIGKIMOHHEIX M TPAKTHUECKUMX 3aHATHH TIPOBOMISTC!
Npe3eHTalid B MyJIbTUMEIUHHON aynuropur (Harmpumep, ayi. 4
HCIIOJIb30BaHUEM KOMIIBIOTEPHOTO MTPOEKTOPA.

Jlexuun my

AKTHBHas Jla3epHas KepaMuKa. E& MecTo Cpeau mpounx

N

DCHOBHBIE TEXHOJIOTHH KOMITAKTUPOBAHUS/ IIPECCOBAHMUS/

Tunbr nasepHex cpej (0030p OCHOBHBIX JIETMPYIOLIMX

MHTE3 UCXOTHBIX IIPOJLYKTOB (IIOPOIIKOB) JIsl Ta3epHON K

[MKH.

MGTO}IEI IMOCTPOCHHS MOIUHBIX W CBEPXMOIIHbBIX TBEepI
M.

0. MGT‘O,HBI HCCIEIOBAHUSA ONTHYECKHX CBOMCTB

BATEJIbHBIE TEXHOJIOI'IU
* 1 HHTePaKTHBHBbIE (OPMBI 00yYeHHA
OPMHUPOBAHMUSI H PA3BUTHS IIPOYECCUOHATBHBIX HABLIKOE C

DOIMECCES MCIOIB3YIOTCS AKTHUBHBIE U HHTCPUKTHBHEIE

)OTBL, UHAMBH/TyalIbHbIe TOMAIIHHE PAOOTEI).
reibHasi paéora cTyJ1eHTOB

eibHas  (BHeayquTOpHas)  pabora  CTYHEHTOB |

COPETHHCCKOI0 MaTephaa IMHOpH  IIOAT'OTOBKE K BHIII

i pomamHedl pabotel. OCHOBA CaMOCTOSTENLHONH [

paTyphl U

CaMOCTOSITE]IbHON PabOTEI, pelIeHUe BEIIAHHBIX IPEIOj

II0 PEKOMCHIOBAaHHBIM HCTOUYHHKAM MCTO/

JNTJIAMICHHBIX CIIENHAJUCTOB

HOHOB H

JIA3CPHBIX

CPAMUKH.

CIICKaHKuA

OTCIIEHBIX

143@PHBIX

TYICHTOB
(hopMBI

"POJILHBIE

S KJII0YAeT
OJIHEHUIO
aboTel -

[HYCCKHUM

aBaTesIem

1 B BHIEC

30-3)

o}




HJIaHHp}’}OTCSI JISKITMH IIPUTIIAIICHHBIX CIIEHaIHCTOB.

6. OONEHOYHBIE CPEACTBA [JIsSI TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH, IIPOMEXYTOUHOMH ATTECTALIAUA 11O
UTOrAM OCBOEHMUSI JUCHUITJIMHBbI n YYEBHO-
METOIMYECKOE  OBECIHEYEHHE CAMOCTOSTEJBLHOMN

PABOTBI CTYJAEHTOB

E!) BKBHMBHHHH OHHBIEC BOIIPOCHI H 3aJa4YH

1. AKTHBHpPOBaHHEIE MOHOKPUCTAILIEL
. OcHOBHBIE MaTepualbl aKTUBHEIX SJIEMEHTOB TBEPOTENLHBIX Ja3epPoB.

2
3. DuepreTuveckue ypoBHH P3 HOHOB B la3epHbIX MaTepHalax.
4

.QHGPI“GTI/I'-IBCKHC YPOBHH HOHOB MISPEXOOHBIX JJIEMEHTOE B [a3CPHBIX

MarepHanax,

. ITponeccsr Tp

. DUBUKO-XUMHUYIECKUE napaMeTpPrI JIA3€PHBIX MaTePHUAJIOB.

. AKTUBHas Ja3epHas KepaMuKa.
. CHHTe3 HCXOMHBIX MPOJYKTOB IS JIA3ePHOM KepaMUKH.

10.OcHoBHBIE TEXHONOTUK KOMIIAKTHPOBAHUSI JIA3€PHON KePaMUKH,

11.0cHoBHEBIE T

12.0OcHOBHEIE TE

13.Mourrbie 1 CBEPXMOIIHBIE TBEPAOTENBHEIE IA3¢PHBIE CUCTEMObL.
14.MeToxbl ccienoBanus ONTHYECKUX CBOUCTB JTA3ePHBIX MATCPHATIOB,

0) Bonnpochkl pelMTHHI-KOHTPOJIS

5
6
7. OCHOBHBIE JICTUPYIOIINE HOHBI H ATOMEI J1a3ePHEIX CPEl.
8
9

aHCq)OpMaHPIH SHEPTHH B JIA3€PHBIX MaTepHallax.

XHOJIOTHHU IIPECCOBAHMUS JTa38PHON KEPAMUKH.

XHOJIOTHH CIICKaHWA H&BGpHOfI KEpaMHUKH,

PelTHHI-KOHTD

o1 Ne 1

1. Csepx

00yCIIOBJIEHEI:

HU3KHE IMO0TepH (~goseil ObM/KM) BOJIOKOHHBIX CBETOBOIOB

— IPEXKJI€ BCEr0 BLIAEPIKKOU TOYHBIX COOTHOIICHMH pasMepOB CBETOREYIIICH

CepIILIeBUHEI U ODOJIOYKH;

— yIaJeHH

CM M3 CTEKJIa B IEPBYIO O4Yepeb HpI/IMeCGI‘;I IEePeXOOHBIX METAJIIOB,




KOTOpEIe U 00YC¢
— HaHe¢
HETATUBHOE BIIY
U3JIy4YEHMS B BO
2. Hanwme

BOJIHEBL:

— 1.37 mt

BHOCHMBIW THAPOKCUIBHEIME rpyrnamu —OH;

JIABJIMBAIOT 3aTyXaHHE B BOJIOKHE;

eHreM TpeOyeMbIX B3alUTHBIX O0OJIOYEK, IIPELOTBP
[STHHE (DAKTOPOB BHEIIHEH CPeJIbl HA PACIIPOCTPAHEHHUE OIT
ITOKHE.

HBIIHMC IIOTEPH KBAPICBBIC ONTHUYUYESCKHE BOJOKHA WUMEIOT

(M, nbo Ha 1ol AJTMHE BOJIHBI OTCYTCTBYET BKNand B I10I

ATAFOTIMX

[TYECKOI'0

Ha IIHHE

JIOIICHHE,

— Ha JuiHe BONHBI ~850 HM, 100 HMEHHO B 9TOU CHEKTpaitbHOH obJiacTH
paborator HamGonee pacmpOCTPaHEHHBIE TTONYIIPOBOIHHKOBLIE Jazepsl OIIMIKHETO
HK-nunanazona;

— Ha AauMHe BONHBI 1.55 MKM, u60 HMEHHO B 3TOM CrekTpambHOW 06iacT
MHHUMH3HPYIOTCS CyMMapHBIC [TOTEPH OT PANIEEBCKOr0 PacCesHusl U IOrIOMIEHUs
pagukanamu —OH.

3. Créxia, HE3aBUCHMO OT MX XHMHYECKOIO COCTABA, XapaKTePU3YIOTCs!
CIEJYIOIIUMHU CBOUCTBAMMU:

— B CIPYKType CTEKIa NPHUCYTCTBYET TOJNBKO OMMIKHUU IOPATOK ATOMOB M
OTCYTCTBYET AAJIBHUH, XapaKTepHBIH AT KPUCTAIHUECKHX BEIECTB,

— KaXjasi Mapka CTeKJa XapaKTepH3yeTcs OINpeNeNéHHON TeMIepaTypoit
[JIaBIIEHHSI,

— Oe3niedeKTHEIR, OMHOPOIHEIE 110 COCTaBY M CBOOOJHEBIE OT MeXaHHYESCKHX
HAIPSOHKCHUA CTEKIIA ONTHYECKH H30TPOIHBL,

— OeznedeKTHbIe, OMHOPOAHBIE IO COCTABY H CBOGOIHBIE OT MEXAHHUECKAX

HaIpPsIKEHUN cTe

KJIa OTITHYECKH aHU30TPOIIHEI,

4. st popMUpOBaHMs CBETOBEYIIEH CEpP/LICBUHEl B KAUCCTRE JIETUPYIOLINX

J100aBOK, [TOBBII

— (pTOPCOI

— toJibKo (reO, nnu P,0:s,

— JTFO0BIE 11

5. Jlng 3a

ArOIIKX ITOKa3aTe/lb IIPETOMIICHHS, Yallle BCEro HCIIOJIB3Y]

epoKaliye BellecTna;

erupyromue okcuinl, kpome B,Osu F.

QTCH:

OIUTBI OITHYECKOI'0 BOJIOKHA B ITPOIICCCe BLITSKKH HAHOCHTCS




33U THO-YIIPOY
— TOJIBKO

CO3Ja6T MexXaHn

HAIONIICC IMTOKPBITHE. HOKpE-ITPIB MOET OBITh:

IOJIMMEPHBIM, MO0 IONMMEp MSIOK, JIETKO JepopMuUpy

YECKHUX HAIIPSDKEHUH B BOJOKHE;

— TOJIBKO METAJUTMYECKUM, MO0 OCTaNbHBIC THUIBI MOKPHITHI
BJIAIOIIPOHUIIAEMBIMU;
— TOJILKO [yIJICPOJIHBIM, HAHOCUMBIM [TyTEM ITUPOIIH3A,;

JIIO0BLIM
YCIIOBUSIMH JKCI

6. Metof

I

[IPUMECEH BBIIIO
— Ha BH
U30MIALUI0  OT
IIpoLECC;
— Ha CIIe
TpyOBI-3aI'0TOBK

— Ha BHe

TuapoJiu3a XJof

HETOIYCTUMbIM 00pa3oM 3acopsiy G5l eé.

7. st obgcIieueny st BBICOKOro KauecTsa 3arotoBku metos OVD Tpe

— CYWIKH, TIOCKOJBKY IIPOLECC THIAPOIH3a B IUIAMEHH | KHUC
BOJIOPOJHOM TOPENKH TPHBOAUT K BBICOKOMY CONEPIKAHUIO B
ancopbupoBanuplx mapos HyO u OH-rpynm;

— COIVIACOBAHHS JIMHEHHOTO pACHIMPEHHS MATEPHAIOB Cepill
000mouKH;

— BBICOKOM YMCTOTHI TEXHOJOIMYECKOMN 30HDI.

PeliTHHT-KOHTP

U3 TEpPeYMCIeHHBIX Bhle. Bpibop mOKpbITHA —0f
JIyaTalnyuy BOJIIOKHA.

MCVD xopoI TeM, 4To Bce IPOLECChl 0Ca)/IeHuA JIeT

JTHSIOTCSL:
YTPEHHIO IIOBEPXHOCTL TPYOBI-3arOTOBKH. TO 006

BO3JICHCTBHUSA BHeLIHEHR CpEIbl H YIOpOoLWaeT TEeXHOJIO

u,

HIOKO TIOBEPXHOCTH TPYOLI, HOO HHAYE TPONYKTHI OKI

UJIOB HEe MOINIH OBl yanAThCA M3 30HLI XUMHUYECKOH P

0J1b No 2

1. B cpaBn

— CYIIECTR
— HeTpebo

H3-3a |

eHuu ¢ MetogoM MCVD meton OVD obecreunsaer

eHHO OoJiee BBICOKYIO CKOPOCTE OCAXIOCHHUA,

BATEJICH K YHCTOTE TEXHOJIOIMYEeCKOH 30HEI;

HaJIA9MA  LNEHTPAaJIbHOIO OTBEPCTHA B 3aroTOBKE obec

oTICA M HE

ABJIATIOTCS

Y CIIOBJIEH

HPYIOIIKUX

IICHHBaeT

FUYEeCKHU

[HAJIHBIA [ITA0UK W3 IIOPUCTOTO CTEKIIA, ITOMEIIAeMBIH BHYTPH

crneHus /

CAKIIHMHM M

Oyer:

JTOPOJIHO-

3drOoTOBKE

BHHBLI ¥

neuunaeTt




HaMIyqIee pac
BBITSKKH;
— OTCYTC
Tpy®.
2. Tlpewnt
napopasHoro og
— HMeeTc
JUIMHBI;
— METO/JI 1
KOJIMYECTBA TeX
— OTCYTCT
KaK 3aTOTOBKH,
3. XKaxerr
—IJIsT TIPG
KpeMHuUs1 ¢ 50-6(
— TIOBBICI
TEXHOJIOT'WH H €]
— TIOBBICH]
IIOJIyYaeMOM 3ar
4. Ilpu mp
He00XO0IMMO BB(
— HIOHU3U
— CKOMIIg
BBI3BAHHOC BBE]
— TIOBEICY
cepaueBuHe 0e3
— IIOHHU3H
10Ka3aTels mpel

3 H

MHUKPOCTPYKTYPE

TBHC B TCXHOJOTHYECKOM IIpoLecce HJOPOTOCTOAIIMX K

vymiecTsa Merosa VAD B cpaBHeHUM ¢ Jpyrumu
LKIIEHUSL COCTOAT B TOM, YTO:

A IIPUHIHMITHAIbHAA BO3MOYKHOCTE HMATOTOBIICHHS 3ar0TOB

CXHHUYECKHU MTPOCTO Peannsyercss U He TpebyeT KOHTPOIs

HOJIOTHYECKHX ITapaMeTpoB;

'BYET LIGHTPAIBHEIM MPOBal B Hpoduile IMOKazaTels 1pe
raK ¥ TOTOBOI'O ONTUYECKOT'0 BOJIOKHA.

IPOBAHKE 3aI'0TOBOK — TEXHOJOIMYECKUH TIPUEM, TI03BOIISE
necca MCVD yBenuunts 3(QQeKTUBHOCTE OCANKICHMUS
0% moutu 1o 100%:;

ITb CKOPOCTH OCA@XKIEHHUS! OKHMCIIOB IIPH MCIIOIb30BAH
1€ Gornee MOAHATD OBIIYIO MPOU3BOIAUTEILHOCTE,

Th IPOU3BOAUTENLHOCTE Tporecca MCVD u ypenwunTs

OTOBKH.

OU3BO/ICTBE AKTHBHBIX ONTHYECKMX BOJIOKOH B COCTAB Cej
HauTh MoupukaTops! (Al,O; umu P,Os) mis Tore, 4To6w:
b COAEPIKAHME TUAPOKCHIIBHLIX TPYIII B MATEpUAalie CepLl
HCHPOBATh M3MCHEHHE I[I0Ka3aTesls IIPeIOMIISHUs cep

CHHEM HOHOB-aKTHBATOPOB;

pasgenenus (a3 no yposus ~1%;
Th BO3HUKAOIIWE H3-3a JIETHPOBAHHSI WoHami P30
[OMJIEHHS 110 TMHE 3aT0TOBKH.

a IIpUBEIEHHOU MUKpoQoTorpadhun U3¢

IposanHoe BOIOKHO THMia holey fiber uim photonic band g

MpCcaciacHue HpO(l)HJIH IMOKa3aTC/IA NPEeIoOMIICHES B BOJOKHE TIOCIE

BAPIIEBBIX

MEeTOIaMM1

DK 000N

OOJTBILIOTO

IOMJIEHMSA

OIMHA:

XJopuna

uu OVD

radapuThl

) ILIEBUHDI

CBHHBIL
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0. 3omb-Teb TEXHOJOTHIO CHHTe3a CTEKON, AKTHBMPOBAHHBIX =~ HOHAMHE
PEAKO3EMENILHBIX METaJIOB, OTINYAET:

— BBICOKAst YHCTOTA CTEKNa, Oa3UPYIOIIAscs Ha UHACTOTE CBIPLEBBIX
MaTepHUaIoB;

—BBICOKAs TEMIIEPATypa N0JIYUSHUSI MOHOJMTHOTO CTEKIIa;

—  [OBHIIIEHHOE COAepKaHHE TIMAPOKCUIBHBIX TPYIID B CTEKIe WU,
COOTBETCTBEHH(, B BOJIOKHE;

— MaJloe BpeMsl, 3aTpaylBaeMoe Ha IPOLIecc;

— CIIOJKHOCTE UCTIOIB3YEMOTO 000pyH0BaHH.

7. Ha [IPUBEIECHHOU MHKpodoTorpadu H300pasKkeHo
MHKPOCTPYKTYPHPOBaHHOE BOJIOKHO THIIA holey fiber mim photonic band gap fiber

ZakU .n,éaa . 1
PeliTHHr-KOHTPOJIL No 3
1. Kepamuka — sT0:

- HEMETA/UIMYECKHUEe HEeOPraHWYecKHe MaTepualbl HAa OCHOBE KPUCTA/UIMYECKUX
COCZIMHEHUH HEMEeTaIOB U METaJlJIOB, KOHCOIMIUPOBAHHbIE B W3e/Hs TpeGyeMoi
bopMer;
- HEOPraHWIeCcKHe IMOPOIIKOBbIe MaTepHaikl ¢ J0OaBKaMy OpraHiIecKHx BELleCTB-




MIACTU(QUKATOPOB, CIPECCOBAHHBIC C TMPUMEHEHHEM Pa3IMIHBIX TeXHOJIOrUI B
uszenus TpedyeMoit hopMer;
- HCOPraHWYeCKHEe MAaTepuansl, HMMEIOLIMe KpPHCTaUIMYeCKyI0 CTPYKTYpY, H
XapaKTePU3YIOMMECs] ~ HAHOPa3MEPHBIM  MacluraboM  COCTaBJSIOLIMX WX
KPHCTAITHTOB. [IpOH3BOASITCS M3 OPOIITIKOB METOOM CIIEKaHMUS.

2. PeakTWBHBIH ~ MeTOJ] TONyYeHMs  aKTUBHOW  IPaHaTOBON  KepaMHKH

Noapa3yMeBaeT:

- MOJIyYeHHe IQPOILIKA COCTOSINETO0 M3 MOHOMCIEPCHBIX HAHOYACTHIl, MMEIOIITHX
XMMUYECKUH COCTAB, MOJHOCTEIO COOTBETCTBYIOIIMM COCTABY KOHEYHOTO TIPOILYKTA,
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4, Créxia, X

aK MaTepuas MaTPUIlBl TBEPJOTEIBHOTO JTa3epa:

- IPEBOCXOMIT MOHOKPHCTAIMYECKME M KEePaMHUUCCKUE MaTepHajbl 110
COBOKYITHOCTH TCIUIO(PUIHMUECKHX CBONUCTBE;
- obecrieunBaloT MOMyYeHHe aKTHBHBIX JIEMEHTOB JIa3epOB CYIIECTBEHHO GOMbIIIX
FEOMETPUYCCKUX  PAsMEPOB B CPaBHEHMH C  MOHOKPHCTAUIMYECKUMHU U
KePaAMUICCKUMY MaTepUalaMU IIPH CYIIECTBEHHO MEHBIIIEH CTOMMOCTH,
- TPEBOCXOMST  MOHOKPHUCTAIIHMYECKHE M KEPaMHUUECKHe MaTepHalbl 10 TAKOMY
BaXHOMY MapaMeTpy Kak CeUeHHe BBIHYKISHHOTO Mepexoa.

5. bespeakTHBHBIH METOJ[ IOTYUESHHS OIITHYECKON KEPAMUKH I10/pa3yMeBacT!
- IOJIyYeHHUE MOPOIIKA COCTOSMIEr0 U3 MOHOJUCIICPCHBIX HAHOYACTHUL, WMEIOLIHX
XAMHYCCKHUM COCTAB, MOJHOCTBIO COOTBETCTBYIOLIMM COCTABY KOHEUHOTO ITPOAYKTE,
U TIOCHEAYIOIIYIO €ro KOHCONMWJAIMIO B TOTOBOE W3NENHe IO KaKoi-11bo
TEXHOJIOI'MH [IPECCOBaHMs/ CHeKaHUsl Oe3 INPOBEAEHMs KakUx OBl TO HU OBLIO
XUMHYECKUX PEaKIInii;
- [IOJIy9eHHUE NOPOIIKOB, COCTOALIMX U3 MOHOJIUCIIEPCHBIX HAHOYACTHI, HMMEIOIIHX
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- MEXaHOXMMHUYCCKOW AKTMBALMU MOBEPXHOCTH HAHOYACTHI[ M YCTPAaHEHMS WX
arJioMeparyi,
- PAaBHOMEPHOTQ IMePeMEIIUBanKs IIOPOIIKOB PA3IHIHOI0 XHMHYECKOr0 COCTaBa B
MeToze Oe3peakTuBHOTO CHHTE3a KEPAMUKH,
7. MeTolpl | H30CTATUYECKOIO IIPECCOBAHUS B CPABHEHMM C  OJHOOCHBIM
HarpykeHueM 00ecIeInBaroT:
- CYUIECTBEHHOE¢ YIPOILEHHE IIPUMEHSIEMOU TEXHONOIMYECKON OCHACTKH M 00Iee
yJIelIEeBIEHHE TEXHOJIOTHHU;
- TOpasno Jydlrylo OJHOPOJHOCTDL IPECCYeMOro M3AEIHS 3a CUET PABHOMEPHOIO
HAJIOXKEHUs JaBJICHHUS;
- CYIIECTBEHHO JIy4IIyIO TOYHOCTE Pa3MepOB IIPECCYEMBIX H3AENHIA.
8. B npouecge criekaHust MpoUCcXOIuT:
- YMEHbLICHHE [IOPUCTOCTH IPe(OPMBI, BIVIOTH A0 €& MOJIHOI0 HCUE3HOBEHHUS;
- YMEHBIIICHUE IVIOMIAH KOHTAKTA MEXKY OT/ACNbHBIMI KPHCTAJUTAMHY;
- YBeIIMUCHUE P43MEPOB 3EPEH ¢ U3MEHEHHEM MX (DOPMEL;
- YMCHBIIICHHE PasMepoB 3E€peH 6e3 n3MeHeHHs UX (OpMbI
9. Orntuyeckas: KepaMuKa TepAeT CBOIO TIPO3PAYHOCTL, €CITHM IIOPUCTOCTh
o0pasla cocTaBsier:
- He npeBocxonuT 0.1%;
- 1% u Gomnee;
- 3Ha4YeHHe NPOBPAvYHOCTH HE MOXKET OBITh OXApaKTePHU30BAHO OJHUM UHCIEHHBIM
MapamMeTpoM NQpUcTOCTA. CBETONPOIYCKaHWE 3aBHCUT OT MHOTHX ()aKTOpPOB!
MaTepuana obpasia, XapakTepHbIX PasMepoB MOP U KPUCTAIIUTOB, JJIHHbLI BOJHEI
CBETA, TSl KOTOPOI'O OIPeelsieTes! MPOITyCKaHke U IIp.;
- Oontee 2.5%.
10.Kepamuka Ha ocnoBe mosryTopHBIX okeuzios (Me’ ,0;) mpesocxonur YAG-
KEepaMUKY |T10:
- TIO TemnonpoBoarocTH (Ha 40-50% B 3aBHCUMOCTH OT KOHKpeTHOro Hona Me’");
- [0 MaKkCHMaIbHO HOCTIXKUMBIM TE€OMETPUYECKHM pasMepaM  peccyeMBIX
3ar0TOBOK;
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11. Kakue orrrnyeckue BOJIOKHA HPUMEHSIOTCH B TCICKOMMYHMKAIH;

12. OnunjuTe CTPyKTYpHpPOBAHHBIE ONITHYECKHUE BOJIOKHA.

7. YHEBHO-METOJIUYECKOE u NHPOPMALIUMOHHOE
OBECHEYEHUE JUCIUITIHHBI

Bes nureparypa naxonures B 6ubinuorexe Bal'V.

OcHoBHasi inTeparypa;

1. bopeitmo| A.C., Msakun C.B. — Jlasepnl: yerpoiicTso U neitcteue: YueGHoe
nocodue. — CII6.: Msparenserso «Jlame»,2016. — 304 c.: un. (+BKieiika, 8 ¢.). —
(Yuebnuku nmns Bysos. CuenmansHas nurepaTypa). ISBN 978-5-8114-2088-9/
Pexxum moctymal http://e.lallala.coc/vivi/bbbo/77297/
2. Jlerocraes H.C. TeeprmoTtensHas onekTponuka [DNeKTpoHHBI | pecypel:
MCTOAMIECKUE YKA3aHUS 10 M3ydeHHro jucuunnuuel/ Jlerocraen H.C., HerBepron
K.B.— DnekTpoH. TeKkcToBble naHHble.— ToMmck: TOMCKMI roCy1apCTBEHHBIH
YHHBEPCUTET CUCTEM YIPaBIIEHUS W pafuO3IeKTPOHUKH, Db Koutent, 2012.— 52
¢.— Pexum nogetyma: http://www.iprbookshop.ru/13980.— DBC «IPRbooksy, 110
[IapOJIIO
3. Beenienne B eMTOHAHODOTOHHKY: (DyHHAMEHTATBHBIE OCHOBBI H TA3EPHbIE
MCTOIBI YNPABJIACMOr0 TIONYYCHHUS W JUMACHOCTUKHE HAHOCTPYKTYPUPOBAHHBIX
Marepuanos : yueOHoe rocobue MO HaNpaBIeHUAM IOJrOTOBKHM GaxajaBpuara
200400 (200200) "Omnrorexuuka", 200500 "JlasepHas TexHuKa W Ta3epHbIC
rexHonoruu”, 200700  (200600) "®ortomnka u  onromHpopmatika' W
crienmanbioctsM - 200200 "Omrorexnuxa" w 200201 "Jlaszephas TexHuKa u
nasepHble TexHoytorun" / C, M. Apaxersta [u ap.] ; mos o6, pen. C. M. Apaxkesina
.— Mocxksa : Jloroc, 2015 .— 743 c. : uin., 1abn, + | 5I€KTPOH. ONT. JHCK (CD-
ROM) (211 M6) .— Bubnuorp. B kouue u. — C. M. Apaxensn, A. O, Kyuepuk, B.
[". Ilpokomes, B. I'. Pay, A. I'. Ceprees - nperoxasarenu Bal'y — ISBN 978-5-
98704-812-2.




JononnuTteNibHas JiaTEepaTypa:

1. lantos,

i By3os / A. Bb. Illamnos. — Mza. 2-e, gom. u nepepad. — M. : Jloroc, 20
Bepch- rerckas oubiuorexa). - ISBN 978-5-98704-586-2

¢. — (Hogas ynu

nocryna:http://znanium.com/catalog. php?bookinfo=469432

2. bakinanos
HI'TY, 2011.

- 131 c.: ISBN 978-5-7782-1606-8

http://znanium.com/catalog.php?bookinfo=546166

3. "Onexrponuka [Dnexkrpornsiit pecype] : Yueb. ITocobue / A.C. Cui
lyxa; [lon pen. A.C. Curosa. - M. : AGpuc, 2012." -
nocryna: http://www.studentlibrary.ru/book/ISBN978543720072.8.html

Hedemnor, A.A.

ITporpammuoe oGecneuenue u Marepuer-pecypeni:

1. «KBanToBas 2MEeKTPOHKUKA» - BELYLIHH POCCUNHCKUI Hay HEIH

€KEeMECIUYHBIH AKYpHall B obnactu JIa3€PoOB U UX HpHMeHGHHﬁZ

http://www.quantumelectron.ru/pa.phtml?page=geninfo

2. Hayuno-rexupueckuil xxypHan «Dotonukay - http://www.photonics.su/

3. OnTHaYecKuH 3

8. MATEPY
AUCIHI
Marepuanpro-Te:
® Jlasep TBepOoO

®  KOMIUIEKC Jiad

® [LIMTaA OIITHYE
® KOMIIJICKC OIT]

® kadenpanbHb!

®  DJICKTPOHHEI

Kypnau - http://opticjourn.ifmo.ru/
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[e MyNnbTHUMeuiHbIe cpenctsa (aym. 430-3);

2 3AITHCH JICKIIUH.
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