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1. OEJb OCBOEHUS TUCLUILJINHBI

Henabro ocBOEHUS TUCHUATUIMHEL “AKTHBHEIC Cpeabl TBEPIOTENBHbIX J1a3epoB”
ABISETCA  O3HAKOMIIGHHEe ¢ (HM3UYECKUMH  IPUHIUIIAMH, TEXHOJIOTHAMH

H3I'OTOBIIEHUA W MPHUMEHEHUA COBPECMEHHBIX AKTHUBHBIX Cpea TBEPOOTCIBHBIX

Ja3€poB.

3amauu THCHMILIHHDI:

|

¢ TMONy4YeHNHe 3HaHUH B 00NacTH (U3MYECKUX NPUHLHUNOB, JICKAIIHX B
OCHOBE OIITHYECKON KepaMUKH; |

® 3HAKOMCTBO C  TEXHOJOIHSIMH  HM3rOTOBJIEHHUS  aKTUBHBIX #pe,u
TBEPOTEIBHEIX JIA3epPOB;

* [proOpeTeHHe YMEHMII IO IIPOSKTUPOBAHHIO Y3IIOB K JIE€MEHTOR Ja3epHoi

TCXHUKU, (I)YHKL[I/IOHI/IPYIOH.[I/IX C HCIIOJIB30BaHUEM TBEPAOTCIIBHBIX dKTUBHBIX

3JIEMCHTOB. \

2. MECTO JUCHATJINHBI B CTPYKTYPE OIIOII BO
Juciymiuna “AKTHBHBIE Cpelbl TBEPAOTEIBHBIX Ja3epoB” O'FﬁOCHchﬂ K
JMCLHUTUTMHAM I10 BBIOOpY BapHaTHBHOMI vacTu OITOIT.

M3ydenne  MUCUMIUIMHBI — OpeAnoNaraeT  HaJA4YHe Y  CTYIEHTOB
(GyHnaMeHTanbHBIX 3HaHME B o6nactu  obIei GU3NKH, ONTHKH, KBAHTOBOI
SNEKTPOHHUKH, JazepHou TeXHUKH, UH(DOPMATHKH, SIEKTPOHUKHT U
MHUKPOMPONECCOPHOU TEXHUKH.

3HaHusl, MOTyYeHHbIe B PAMKAX M3ydYeHHs TAHHOM JUCUHUIUTAHEL, MOT'YT OBITH
IIPUMCHEHBI NPU  M3YYE€HUH JAPYTHX CHENHANbHBIX AWCLHIUIAH 110 IPOGUII0

TIOJICOTOBKH.

3. KOMIIETEHOUH OBYYAIOMIETOCSI, ®°OPMUPYEMDBIE L
PE3VJIbTATE OCBOEHU S JUCITUATILINHBI
B mpouecce 0CBOeHHS [AaHHONW HCIUIIAHBL CTYJEHT Q)Ophfd][/lpyeT u

ACMOHCTPUPYET CIENYIOIIne HpO(peCCI/IOHaJ'IBHHe KOMIICTCHLHA:



1) cnocobnocTsO K  aHalusy, pacuéry, [IPOEKTUPOBAHUIO u

KOHCTPYHAPOBAHHUEK) B COOTBETCTBHHM C TEXHHWYECKHMM 3aJdaHHMCM THIIOBBLIX CI/ITDTGM,

v |
pubOpoB, JieTaneil ¥ y3/I0B Ha CXEMOTEXHHYSCKOM U djieMeHTHOM ypoBHsxX (ITK-

|
5); |

2) CIIOCOOHOCTRIO K ONCHKC TCEXHOJIOTUYHOCTH KU TEXHOJIOI'HYCCKOMY

KOHTPOIIIO IIPOCTHIX M CPEJHEH CIOXHOCTH KOHCTPYKTOPCKUX — DPEIICHHM,
pa3paboTKe THUIIOBBIX IIPOIECCOB  KOHTPOJS  TApPaMETPOB  MeXaHWYECKHX,
ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX JeTaneit u y3ioB (I1TK-6).

B pesymbraTe = OCBOGHMS ~ JIUCHUIUIMHBI  o0ydarommuiics  JOJDKeH
JEMOHCTPUPOBATE CIIEAYIOIINE PE3yNbTaThl 00pa3OBaHUSI:

1) 3HaTb: OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYUHBIX MUCIAILIIMH, JexKallie B
OCHOBE Pa3paOOTKM aKTUBHBIX CPeJl TBEPAOTEIBHBIX JIa3ePOB;.

2) YmeTb: COCTaBIATH OIMCAHMSI HCCIENOBAHUM 1 pa3pabarbIBAeMBIX
IIPOEKTOB B 00JIACTH TBEPIOTEILHBIX JTA3€PHBIX CHCTEM;

3) Bnagern: HaBpIKaMH 1O pa3paboTKe Y3I0B M OJIEMEHTOB J1a3epHOI
TeXHUKY, (QYHKIHMOHUPYIOIIUX C HCHONB30BAHUEM TBEPIOTEILHLIX aKTHBHBIX

JJICMCHTOB.

4. CTPYKTYPA U COAEP)KAHUE JUCITUILINHBI

Ob6wiast TPyAOEMKOCTh JUCHMILIMHBI COCTABIsAeT 4 3a4eTHBIX enuMHUOBL, 144

gaca.
Buapt yuebnoi paGoter, BKmOUast
o CAMOCTOATENBHYIO padoTy CTYAEHTOB Obbem yuebHod {DOPMBI TERYHIEED
3 W TPYHOEMKOCTb (B uacax) pabotl, KOHTPOIIA YCNEBAEMOCTH
No Passen (rewa) £ % ¢ NpAMEHENHEM (10 nedessia
- umfluwnnmibl g g = § 2% HHTEPAKTHBHLIX ceatecnig),
i 3 5 = = 23| & g E a 0 gg‘ METOA0B (hapMa npoMeny TOUHON
= g £ Z E ‘é% 38| & || (vuacax/%) ATTECTALHH
T = FlES|S = E 81 © |5 (no cevecinpa)
ClE 12T
1. | OU3UKO-XUMUYECKIE -
CUTUHI-
HPUHIUIEL paboTEI
b P | 8/ 139 11 22 10/50 | xomrposs Nel
TBECPAOTECIILHBIX AKTUBHBIX
3JICMCHTOB
2. | AxTuBHas nasepHas Pedirumr-
P 8| 4-6 | 9 10 21 8/42
KepaMuKa KOHTpOJIL No2
3. | AHayuz3 CBOUCTB U Peitrunr-
NPUMEHCHUC TBepIOTENbHEIX | 8 | 7-9 | 9 6 20 7/46 KOHTPOIEL Ne3
AKTHBHLBIX 3JIEMEHTOB
Beero: 8 9 | 27 27 63 25/46 Oxzamen (27)




TEMBI, PA3SJAEJbI AUCHUTIIJINHDBI:
JEKIINN
Paspen 1. ®usuko-XxuMHYeCKHe NPHHUMIbBI PadoThl TBEPAOTEABHBIX
AKTHBHBIX 3JIEMEHTOB,
1.1. Bsenenue. AKTHBHPOBaHHBIE MOHOKPHCTAJUTBL, ONTHYECKAd KepaMuKa,

CTEKIIa — OCHOBHBIE MaTepuallbl AD TBepJOTEIBHBIX JIa3ePOB. |

1.2. Dueprerudeckue ypoBHH P3 HMOHOB M HOHOB IEPEXOJHLIX IIEMEHTOB B

Ja3epHBIX MaTepuaax.

1.3, Ilpomeccel TpanchOpMAaIIUK SHEPIUH B JTa3€PHBIX MaTepHUaax.
1.4, ®usuxo-xUMHYECKHUe TapaMeTpPhI JIA3ePHBIX MATEPUAIOB.
1.5, Tuns nasepHpIxX cpet (0030p OCHOBHBIX JIETHPYIOIINX HOHOB ¥ MATPHLL).

Paszgen 2. AkTuBHas JazepHasi KepaMHUKa.
2.1. AxrtuBHasi aszepHas kepamuka. E€ MecTo cpenn mpodux JasepHbIX cpesl.
2.2, CuHTe3 UCXOMHBIX IIPOLYKTOB (MOPOIIKOB) /IS JIA3€pPHOM KepaMUKH.
2.3. OcHOBHBIE TEXHOJIOTUU KOMIIaKTUPOBAHUS/TIPECCOBAHNS/ CIIEKAHILSI

Ja3epHOU KepaMUKH.

Pasgen 3. Ananus cBOHCTB M NpuMeHEHHE TBEPAOTEJbHBIX AKTHBHBIX
3J1IEMEHTOB.
3.1. MeToxbl MOCTpOEHHS MOLIHBIX M CBEPXMOIIHEIX TBEPAOTENBHBIX JIa3ePHBIX
CUCTEM,
3.2, MeTogp! nccenoBaHus OINTHUSCKUX CBOMCTB JTA3ePHBIX MATEPUATIOB.
NPAKTUYECKUE 3AHATHUS
TEMA 1. AKTuBHpOBaHHbIE MOHOKPHCTAIIIBI, ONITUYECKAS KEPAMUKA, CTEKITA —

OCHOBHEBIC MaTepHaJIbl AD TBCPAOTCIILHBIX J1a3€POB.

TEMA 2. DOmneprerudeckue ypoBHH P3 HOHOB M HOHOB IEPEXOLHBIX
9JIEMEHTOB B JIA3EPHEIX MaTepHajax.
TEMA 3. Ilpoueccsl TpaHc(hopMaluy 9HEPTHH B JIa3epHBIX MaTepUaax.

TEMA 4. ®usuko-xruMU4ecKue napaMeTphl Ja3epHbIX MATEPUAIIOB.



TEMA 5. Tunsl nasepusix cpej (0030p OCHOBHBIX JIETHPYIOIIMX HOHOB U
MAaTpHIL). |
TEMA 6. AxtuBHas na3zepHas KepaMuka. E& MecTo cpeiin mpounx Ja3epHbIX
cpen.
TEMA 7. Cunres MCXOJHBIX TTPOJLYKTOB (TTOPOIIKOB) JIisl JIa3epHOM KepaMUKH.
TEMA 8. OcHOBHBIE TEXHOJIOIMH KOMITAaKTHPOBAHUS/ TIPECCOBAHMS/ CIIEKAHUS
JIa3epHOU KepaMUKHU.
TEMA 9. Meroasl IOCTPOSHUSI MOIIHBIX M CBEPXMOIIHBIX TBEPIOTEILHLIX

Ja3CPHBIX CUCTCM.

TEMA 10. MeToasl WCCHEeIOBAaHUS OITHYECKUX CBOMCTB J1a3ePHBIX

MaTepHanos,

S. OBPA3OBATEJIbBHBIE TEXHOJIOI'NH

AKTHBHBIC H HHTePAKTHBHbIE (OPMBI 00y4eHHUS

C uensro GOpMHUPOBaHUS U PA3BUTHS NPOYECCHOHAIBHBIX HABLIKOB CTY/ICHTOR
B y4eOHOM IIpoLecCe UCIHONB3YIOTCS aKTUBHBIE M WHTEPAKTUBHBIC (OPMBI
IIPOBE/ICHUS 3aHATHI B COYETAHUM ¢ BHEAYIUTOPHOM paboToil: (KOHTpONLHBIE
ayIUTOPHEIE PaOOTEI, HEAUBUYaTbHEIE JOMAIHIE PaGOTEI).

CamocTosiTe/IbHAs paboTa CTYAEHTOR

CaMmocrosTenpHas — (BHeaymuTopHas)  pabora  CTYHNEHTOB  BIUIIOMAET
3aKpeINICHUE TEOPETUYECKOr0 MaTepuanga MpW  IOATOTOBKE K BRITOJHEHUIO
UHIVBUAYaNbHOU aomamHed paboThl. OCHOBA CaMOCTOSATEILHON paboTbl -
U3Yy4YCHUE JIMTEPATYpPhl 110 PEKOMEHJOBAHHBIM HCTOYHUKAM M  METOAHYECKUM
yKa3aHUAM UL CAMOCTOSITENBHON paboThl, pelleHHe BIJAHHBIX IIPEIIOAaBATEIEM
MIPAKTHKU 3a/a4.

MyabpTHMeANHHBIE TEXHOJIOTHH 00yYeHust

HexoToprle u3 NeKNUOHHBIX U MPAKTUYECKUX 3AHATHI NPOBOJSTCS B BUJC
NPEe3eHTAlHN B MyJIbTUMENUWHON ayauTopuu (Hampumep, ayxa. 430-3) ¢
WICTIOIb30BAHUEM KOMIIBIOTEPHOIO MPOEKTOPA.

JICKILHI/I NPUTJIANICHHBIX CIICHHAJUCTOB



I D1anupyroTest JIEKIIUN MPUTTIAIIICHHEBIX CIICIUATHCTOB.,

6. OHEHOYHBIE CPEACTBA U1 TEKYUEI'O KOHTPOJIS
YCHEBAEMOCTHU, TNPOMEXYTOYHOU ATTECTAOMU 110
NTOT'AM OCBOEHHSI AUCHUTTIINHBI U YYUEBHO-
METOAUYECKOE OBECHEYEHUE CAMOCTOSTEJBHON
PABOTBI CTYAEHTOB

a) IK3aMeHANHOHNbIC BONPOCHI H 321241

1. AKTMBUpPOBaHHBIE MOHOKPHCTAIIEL

2. OcHOBHbIE MaTepHANILI AKTHBHBIX 3JIEMEHTOB TBEPAOTENLHBIX JIA3€POB.

3. DHepreTnueckue ypoBHHU P3 HOHOB B JIa3epHBIX MATEpHAsaX.

4. DHepreruyeckue ypOBHM HOHOB IEPEXOJHBIX BJIEMEHTOB B  JA3epHbIX
Marepuanax.

5. Ilporecesl TpaHcdopMaIi SHEPTHH B Ta3epHBIX MaTepHanax.

6. DOu3MKO-XMMHUYECKHe [apaMeTpPhI JIA3€PHBIX MaTepHUaIIOB.

7. OCHOBHBIE JIETUPYIOIHE HOHBI K ATOMBI JIA3€PHBIX CPET.

8. AKTUBHAs Na3epHas KepaMHKa.

9. CuHTe3 HCXOIHBIX IIPOLYKTOB AJISI A3ePHOM KepaMHUKA.

10.OcHoBHBIC TEXHOTOTUY KOMIIAKTHPOBAHUS J1a3ePHOM KEPAMHKN.

11.0cHOBHBIE TEXHOIOTHH MIPECCOBAHNS JTA3€PHOM KEPAMUKH.

12.0cHoBHBIE TEXHOMOTUY CIIEKaHMS Ta3epPHON KePaMUKH.

13.Mornsle 1 cBepXMOIIHBIE TBEPAOTETBHEIE JIA3€PHBIE CHCTEMEL

14.MeTone! nceneJoBaHNA ONTHYECKHIX CBOMCTB JIa3€PHBIX MATEPUAIIOR.

0) Bonpocw! peTHHI-KOHTPOJISA

Peitruur-kourpouin No 1

1. Csepxmmskue mnortepu (~mosneil ABM/KM) BOJIIOKOHHBIX CBETOBOIOB
00yCIIOBJICHEI:

— MPEXIAE BCETO BBIIEPKKOM TOYHBIX COOTHOLUCHUN pa3MepoB CBETOBEYIIel
CepALEBUHBI K 000JI0UKH;

— YHaJICHUEM U3 CTEKJIA B IIEPBYIO OUCPEAb HpHMeCGﬁ NEPEXOIHBIX METAIIJIOB,



KOTOPBIE U 00YCIaBIMBAIOT 3aTyXaHHUe B BOJIOKHE;

— HaHeceHHeM TpeOyeMbIX 3aIUTHBIX 000JI0YeK, Hpe,aowrnpama}gmnx
HeTraTUBHOE BIMsHUE (AKTOPOB BHEILIHEH cpe/ibl Ha paclpocTpaHeHne orlmqe&xoro
M3JIyYE€HUs B BOJIOKHE, |

2. HanMmeHnbmue motepu KBapiieBble ONTUUECKHE BOJNIOKHA UMEIOT Ha JUTHHE
BOJIHEL:

— 1.37 MM, ub0o Ha 5TOH JIUHE BOIHBI OTCYTCTBYET BKJI4j B HOITIOIICHNE,
BHOCHMEIN THAPOKCUIIBHEIME rpymmamu —OH;

— Ha JumHe BONHBI ~850 HM, HO0 MMEHHO B HTOH CIIEKTpaIbHON 0bJacTu
paboraroT Hauboliee pacmpoCTpaHEHHbIE MOJIYyIIPOBOJIHUKOBBIE Ja3ephbl OHIKHEO
WK-nuanasona;

— Ha JnuHe BONHB!I 1.55 MKM, 00 MMEHHO B HTOI CIEKTPaAILHOK 00J1acTH
MUHUMH3HPYIOTCS CyMMAapHBIC IIOTEPH OT PINEEBCKOTO PACCESHMS M IOMIONICHHS
panukanamu —OH.

3. Crékna, HE3aBHCHMO OT HMX XMMMYECKOrO COCTABA, XapaKkTepU3yrTes!
CIIEAYIOIIUMU CBOUCTBAMMU;

— B CTPYKTYpe CTeKJa HNPUCYTCTBYET TOJBKO ONVOKHWUNA MOPSIOK aTOMOB M
OTCYTCTBYET JAJbHUH, XapaKTepHbIA U1 KPUCTAINYECKIX BEUIECTB;

— KaxJas Mapka CTeK/Ia XapaKTepU3yeTcs OnpelenéHHOM Temreparypoil
TJIaBJICHUSL;

— OesfieexTHBIE, OTHOPOAHLIE IIO COCTaBY U CBOOOJIHLIE OT MEeXaHUUYECKIX
HAIIPSDKCHUH CTEKIIa OIITUYECKU HU30TPOIIHLL;

— Oe3fiepeKTHEIE, OMHOPOAHEIE 110 COCTaBY U CBOOOIHLIE OT MeXaHWUYeCKUX
HaIIPSHKCHUHI CTEKsIa ONTUYECKY aHH30TPOIIHEI,

4. Jlnst opMHUpOBaHUS CBETOBEAYIIEN CepAIIEBUHEI B KAYECTBE JIETUPYIONIUX
1100aBOK, MOBBIIAIONINX I0KA3aTe b IIPEIOMIICHHUSI, Yallle BCEro HCIIOJIB3YIOTCS:

— (PTopconepIKallie BellecTsa;

— toneko GeO, unu P,0:s,

— mo0ble JIerupyIomme okeusl, kpome B,O;u F.

3. HJ’[H 3allUThI OIITHYECCKOIO BOJIOKHA B IPpONeCCe BBITAXKKKW HAHOCHTCS



3alIUTHO-YIIPOYHSIONIEe ITOKphITHE. [TOKpBITHE MOKET OLITE:
— TOJIbKO IOJIMMEPHBEIM, MO0 HONUMEp MSTOK, JIETKO AedhopMupyeTcs U He
CO31a€T MEXaHNYECKUX HATPSHKEHUH B BOJOKHE;
— TONIbKO METAUIMYECKHM, MO0 OCTaJbHBIC THUIIBI ITOKPHITUI ABISIOTCS
BJIarOIIPOHUIIAEMEBIMH;

— TOJIBKO YTUVICPOAHBIM, HAHOCHUMbBIM HYTéM IMUPOJIKM3a,

JTOOBIM U3 TCPCUYUCICHHBIX  BBIIIIC. BBI60p MOKPBITHA OGyCJ'IOBJ'I@H

6. Meroxr MCVD xopour Tem, 4TO BCe MPOLECCHl OCHXKACHUA JIEMUPYIOIINX

YCIOBHUAMMU OKCILTYaTallid BOJIOKHA,

HpHMGCGﬁ BBIITOJIHAIOTCA:

— Ha BHYTPEHHIOIO IIOBCPXHOCTH TpY6BI-38I‘OTOBKM. 3to obecrueynBasT

U30JLILIUIO OT BO3JEMCTBMS BHEIIHEH CpeJbl W YHOPOLIAeT TEeXHOJNOIHYecKHuil
IIpoLecc;

— Ha CHCNUANBHBIA MTabMK M3 MOPHCTOTO CTEKJa, MOMeUlaeMblii BHYTpPH
TPYOBI-3aTOTOBKH;

— Ha BHEIIHIOK MMOBEPXHOCTh TPyObl, OO WHAYe NPOAYKTHI OKUCIEHUs /
THAPOIIN3a XIOPUIOB HC MOIVIU OBl yOAIATHCS U3 30HEI XMMUYECKOW peakiinu M
HEJIONYCTUMBIM 00pa3oM 3acopsiiu Obl e,

7. lns oGecrnieueHns BRICOKOro KauecTsa 3arotosku Metos OVD tpebyer:

— CYIIKH, IOCKOJIBKY TPOIECC TIUAPONM3a B IIAMCHH KHCIOPOJHO-
BOJOPOJHOM TOpPENIKM MPUBOAUT K BBICOKOMY COJEPIKAHMIO B  3ar0TOBKE
ancopbupoBarHbIx napos HyO n OH-rpymm;

— COIJIaCOBaHUA JIMHEHHOrO PpACIIUPEHUS MaTepHaaoB CepjlleBUHbl H
000109KHY; ‘
|

— BBICOKOM YMCTOTHI TEXHOJIOTHYECKON 30HDI.

PedTHHI-KOHTPOJIL No 2

1. B cpaBuenuu ¢ metogoM MCVD meton OVD obecrieunBaer
— CYILECTBEHHO 00Jiee BEICOKYIO CKOPOCTE OCAXKICHUSL;
— HeTpeboBaTelleH K YUCTOTE TEXHOJIOTHYECKON 30HEI;

— H3-3a HaJIHW49Hs HEHTPaJIbHOI'0 OTBEPCTHSA B 3ar0TOBKE obecneunBaer



HAWIy4IIee pacrpeneseHue npoMuis rnoxasarelst NPelOMIICHUS B BOJOKHE T10CIIE
BBITSDKKU;

— OTCYTCTBHE B TEXHOJIOIMYECKOM IIPOLECCe JOPOIrOCTOSIINX KBapLEBLIX
TpyoO.

2. llpeumymecrsa merosa VAD B cpaBHeHHH ¢ APYrMMHM MeTOHAMH
napo(azHoro OCaXKICHHS COCTOAT B TOM, YTO:

— UMEETCs MPUHIUIKAIBHAS BO3MOKHOCTE M3TOTOBJICHUS 3ar0TOBOK JI0O0M
JUTHHEI,

— METOJ| TeXHHHECKH ITPOCTO peanu3yercs U He TpedyeT KOHTPOs GOJbIIOro
KOJIMYECTBA TEXHOJIOIMYECKHX apaMeTPOB;

— OTCYTCTBYeT LCHTPaJbHLIA IPOBAI B IpOoQuile MOKA3aTessi MPeIoMIeHNs
KaK 3arOTOBKH, TaK ¥ FOTOBOI'O ONTHYECKOr0 BOJOKHA.

3. JKaxerupoBanue 3aroTOBOK — TEXHOJIOIUYECKUIT IIPHEM, O3BOJISIIOLIHIT!

s mporecca MCVD  ysenmuuurh 3((eKTHBHOCTE OCaXISHUS XJIOPH/IA
kpemuus ¢ 50-60% mourtu 1o 100%:;

— IIOBBICHTB CKOPOCTH OC&XKJIEHHsI OKMCIOB IpH ucmosb3opanun QOVD
TeXHOJIOrMU U emé Golee MOJHSTH 0OIIYIO TPOU3BOAUTEHLHOCTS),

— MOBBICUTH [IPOM3BOJUTENBHOCTH npouecca MCVD u yBenmduth rabapursl
I10JIy4aeMOU 3aroTOBKH,

4. 1lpu nponsBo/ICTBE AKTUBHBIX ONTHYECKUX BOJIOKOH B COCTAB CEPILECBHHEI
Heo0X0/1MMO BBOAUTEL Mojudukatopsl (Al,O5 miu PoOs) asist Toro, 9To6ur:

— MOHU3UTD COACPIKAHIE THAPOKCUIBHEIX IPYIIN B MATEPUAJIE CEPJILIEBUHbI

— CKOMIICHCHPOBATh H3MCHEHHME II0Kas3arTeslsl MPeJOMIICHUS CepJleBUHEL,
BBI3BAHHOE BBEJIEHHUECM HOHOB-AKTHBATOPOB;

— THOBBICUTL IIPEIENbl JOMYCTUMBIX KOHLEHTpalui HOHa-akTUBaTtopa B
cepaueBuHe Oe3 pasnenenus (as 10 yposHs ~1%;

— TIOHHM3UThL BO3HMKAIOIIME H3-3a JIETMPOBAHMs MoHaMH P30 Bapuaiuu
1oKasaTelis MPeIOMIICHHUS 110 JJTHHE 3aI0TOBKH.

5. Ha [IPUBELICHHON MHKpohoTorpahuu U300paKeHo

MHUKPOCTPYKTYPUPOBaHHOE BOJIOKHO Tuna holey fiber uim photonic band gap fiber?
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6. 307dbp-reylb TEXHOJOI'MIO CUHTE3a CTéKOJI, AKTUBUPOBAHHLIX HnoHaMM

PEAKO3CEMEIILHBIX METAJINIOB, OTJIMYACT:

— BBICOKAaA YHCTOTA CTEKJIAa, 6a3pr}0maﬂc;1 Ha HYUCTOTC @ CLIPLEBLIX

MaTCpUaAJIOB,

—BDBICOKAA TCMIIEpATypa NOJYUCHUS MOHOJUTHOTO CTCKIIA,

— IOBBILIEHHOE COACPXKAHWE TUAPOKCHIBHBIX TIPYI B CTEKIE W,
COOTBETCTBEHHO, B BOJIOKHC;
— MaJloe Bpemsl, 3aTpadnuBaeMoe Ha TIPOIECe;

— CJIOKHOCTDL MCIOJIB3YEMOTO O60py,[[OBaHI/IH.

7. Ha IpUBEICHHON MuxpodoTorpaduu n300paxceHo

MUKDPOCTPYKTYpUPOBaHHOE BONOKHO THna holey fiber min photonic band gap fiber

PeiituHr-konrpoJin Noe 3

1. Kepamuka — ato:

- HCMCTAJUIMYCCKHE HCOPraHHYICCKHUC MaTepHaibl Ha OCHOBEC KPHCTAIIMYECCKHX

COGIMHCHHUM HEMETAIIOB U METAJJIOB, KOHCOJIMUMPOBAHHLIE B U3/IEIIHSI TpedyemMoii

Gopmbl; |
- HeOPraHHYCCKUE IIOPOLIKOBbIE MaTePHANIbl C JOOABKAMH OpPTaHIeCKHX BEIIECTE-



[IACTU()UKATOPOB, CIPECCOBAHHBIC C MPUMEHEHHEM pa3lMYHbIX TeXHOIOTHH B
uspenus Tpebyemoit popmsl;
- HCOPraHW4eCKHe MaTepuansl, HMEIOIIUMEe KPUCTAIIHHUECKYI0 CTPYKTYpy, U
XapaKTEepU3yloUecss ~ HaHOpasMepHBIM  MaclITaboM  COCTABISIOUIMX WX
KpucTanauTos. [ponsBousrest 13 MOPOIIKOB METOIOM CIIEKAHMSL.

2. PeakTuBHBIM ~ METON HOJYYEHHs AaKTHBHONW  I'PAHATOBOM = KepaMHKH

noJipa3zyMeBaerT:

= [OJIyYeHUEe TIOPOIIKA COCTOSILEr0 U3 MOHOAMCIEPCHBIX HAHOYACTHUI], WUMEIOIIX
XUMHYECKHH COCTAB, MOJHOCTBIO COOTBETCTBYIOUINI COCTABY KOHEYHOTO IPOAYKTa,
M TOCICAYIOUYID €ro KOHCOJMJIALMIO B TOTOBOE H3JENHe [0 KaKoH-1udHo
TEXHOJIOTHH TPeccoBanms/ crnexanus 0Oe3 MpoBefeHus KakuxX Obl TO HH OBITO
XHMHUYECKUX PEaKIInii;
- [OJIyYIeHHUEe MOPOIIKOB, COCTOAIMX M3 MOHOIMCIIEPCHBIX HAHOYACTHIl, UMEIOIINX
PasIMIHBIA XMMUYCCKUH COCTAB, BCTYNAIOWIMX B PEAKIMIO, OOECIIEUMBAIOLLYIO
[ojryueHMe Kak TpedyeMoro XuMUHECKOro cocTaBa KOHEUHOTO TIPOLYKTA, TaK | ero
3aJaHHYIO FeOMETPUUIECKyIo (opMy Ha 3Tare CrieKaHus;
- TOMOJI B LIAPOBBIX MENBHHI@AX HCXOJHOI0 MOHOKPUCTAJUIMYECKOTO ChIphs JI0
TpedyeMoro HaHOPAa3MEPHOTO TIPAHYIOMETPUUECKOIO COCTABA, IOMOTEHH3ALUS U
MEXaHu4ecKas aKTHBAIUs TAKOTo TIOPOIIKa ¢ MOCHIeAYIOeH ero koucoauanueil B
FOTOBOE U3/ENUE M0 KAKOH-THOO0 TEXHOIOINHU MPECCOBAHUs/ CIIEKAHUS;
- mapogasupiii MCVD mponece, o6ecrieunBaiomuii nonyuenue MOHOHMCIIEPCHOIO
nopouika Y,Als01,, 1 nocieayiomyo ero KOHCOMUAAIMIO B FOTOBOE M3JENHe 110
KaKOH-1IMO0 TeXHOJIOruH IpeccoBanmsy/ criekanus 6e3 nposeneHus Kakux Obl TO Hu
OBIIO0 XUMHYECKUX PeaKiliii.

3. TpeGosanue HeGONBIION IMPUHBL (POHOHHOTO CIEKTPA /IS BCeX MaTepualoB

MaTpPHI[ TBEPJOTENBHBIX JIa3epOB 00YCAOBIEHDL:

- Tpe0OBaHKEM BEICOKOM TEILIONPOBOLHOCTH;
- TpeGoBaHMeM BEICOKOTO KBAHTOBOTO BBIXO/(A IIOMHHECICHIIHH,
- TpeOOBAHHMEM MaIOCTH CBETOPACCESHIS Ha JUIMHE BOJHE! FeHePALIH;

- TpeboBanKeM obecredeHust GOIBIIOro MOMIONEHHS Ha JJITMHE BOIHb HAKAUKH.



4. Créxna, KaK MaTepual MaTpUIlbl TBEP/IOTEIBHOTO Jlazepa:
- IIPEBOCXOJAT MOHOKPHUCTAIIMYECKHE M  KepaMHYCCKHe MAaTepHaibl  I10
COBOKYITHOCTH TeIIOpU3NIECKUX CBOMCTE;
- 00ecrieynBatoT NoyYeHHe akKTHBHBIX JIEMEHTOB JIa3ePOB CYLIeCTBEHHO OOMbILIX
PEOMETPUYCCKUX  pasMepoB B CpPaBHEHUMM C  MOHOKPHCTAUIMYECKUMH U
KepaMU4eCKUMH MaTepUajaMi IIPHU CYLIECTBEHHO MEHBILICH CTOMMOCTH;
- HPEBOCXOJSIT MOHOKPUCTAUIMYECKUE W KepaMUYeCKHe Marepuasibl [0 TaKoMy
BOXHOMY MapamMeTpy KaK CedeHHe BBIHYIKISHHOTO Mepexo/ia.

5. BespeakTUBHBIH METOJ IONIYYEHHUS ONITHYCCKON KEPaMUKH [OIpasyMEBAET:
- MOJIyYCHHE TIOPOIIKA COCTOSIIEr0 U3 MOHOIMCIIEPCHBIX HAHOYACTHL, UMEIOLINX
XUMHYECKHH COCTAB, MOJHOCTHIO COOTBETCTRYIOIINM COCTABY KOHEUHOIO IPOJLYKTA,
U TOOCIEAYIOU[YIO €ero KOHCOIMAALMIO B TOTOBOE M3JeiHMe 0 Kakoh-nuo
TEXHOJIOMMM [IPECCOBaHMsA/ cIiekaHusi 6e3 mpoBejenus Kakux Obl TO HH ObUIO
XHMHYECKUX peaxiiuii;
- [OJIyY€HUE ITOPOIIKOB, COCTOSILIAX U3 MOHOIUCIIEPCHBIX HAHOYACTHL, UMEIOLINX
PAsIMYHBIA XHMHYECKHHM COCTaB, BCTYMAIONMX B PEaKIMio, 00ecrednBalolylo
ojlydeHue Kak TpebyemMoro XUMHYECKOro coCTaBa KOHEUHOro MPOIyKTa, TaK U ero
38JIAHHYI0 I'eOMETPUYECKYIO (DOpMY Ha 3Talle ClIeKaHus;
- TIOMOJI B IIAPOBBIX MEIBHHI@AX HCXOJHOIO MOHOKPHCTALIMYECKOTO CBIPLS J10
TpebyemMoro HaHOPA3MEPHOr'O IPAHYIOMETPHUYECKOIO0 COCTABA, TOMOrGHH3AIMS M
MEXaHUYEeCKasl aKTUBallMs TAKOIo MOPOIIKA ¢ MOCISAYIOLIEH ero KoHcoIuanmeil B
FOTOBOE H3JICNIME 10 KaKOH-IMOO0 TeXHONIOruY NpeccoBanus/ CrieKaus,
- napoasHeli  TIpolecc ¢ NPUMEHEHHEM — MHKDPOBOJHOBOM  Iiazmel,
obecrieynBaIOIIUHE  HOIyYeHWe  MOHOAMCIEPCHOTO nopomika  Y>AlsOp, w
MOCISAYIOUIYIO €T0 KOHCONMIAIUIO B FOTOBOE MU3/IENHE 110 KAKONH-THO0 TexXHOI0r1nH
npeccoBanus/ crexaHusi 6e3 TpoBeleHUss Kakux Obl TO HU OBLIO XUMHHUECKUX
peaxuuii.

6. IToMoJI IOPOIIKOB, COCTABIISIIONINX KEPAMUKY, HYKEH JUIS:
- H3MEJBYCHMS] MCXOJHOI0 [IOPOIIKOBOIO MaTepHalia 0 HAHOCKOMWYECKUX

pasempos (~100-200 um);



- MEXaHOXUMHYECKOM aKTHBAlMK IOBEPXHOCTH HAHOYACTHUI] M YCTPAHEHUS] HX
arJoMeparum;
- PABHOMEPHOI'O [epeMEeIMBaHUs [TOPOLIKOB Pa3IUnYHOI0 XUMHUYECKOr0 COCTABA B
MeTo/ie 0e3peakTHBHOTO CHHTE3a KePaMHKH,
7. MeTroJel M30CTaTUYECKOr0 TMPECCOBAHMS B CPABHEHUHM C  OHOOCHLIM
Harpy>xeHuem obecriednBaror:
- CYMIECTBEHHOE YNPOIEHUE IPUMEHSIeMON TeXHOJIOMHIeCKOH OCHACTKM U obIee
YACLICBJICHUE TeXHOJIOTHH,
- TOpasjo JIydlIyIO0 OJMHOPOAHOCTL IPECCYEMOro M3JENUst 32 CYET PaBHOMEPHOI'O
HAJIOKEHHUS! JIaBICHUS;
- CYMIECTBEHHO JIYHIIYIO0 TOYHOCThH Pa3zMepoB IMPECCYEMBIX H3IEHiA.
8. B mpouecce criekaHus poMCX0IUT:
- YMEHBIIIEHHE IIOPUCTOCTH NPEPOPMBL, BIUIOTh HO €& MOTHOIN0 UCHE3HOBCHUS,
- YMEHbIIIEHHE TUTOIIAA1 KOHTAKTa MEXAY OTACIBHBIMHU KPUCTALIHTAMY;
- YBeIIUYEHHEe Pa3sMepoB 3&peH ¢ U3MeHCHHEM UX (DOPMEI,
- YMEHbBIIIEHHE PasMepoB 3&peH 0e3 u3MeHeHHs UX (OpPMBI
9. OnTuueckas KepaMuKa TepsieT CBOIO [PO3PAYHOCTb, ECIH  [OPUCTOCTE
o0pasi@a cocTaBsieT:
- He npesocxoaut 0.1%;
- 1% u Gonee;
- 3HAYCHHE MPO3PAYHOCTH HE MOXKET OLITh OXapaKTePU30BAHO ONHHMM HYUCIECHHBIM
napamMerpoM MOpucTocTd. CBETONPOIyCKaHUWE 3aBHCHT OT MHOTHX (DaKTOPOB:
matepuana obpasia, XapaKTepHbIX PasMepoB IOp U KPUCTAIINTOB, JJHHEI BOJIHbI
CBETa, /Ul KOTOPOIo OIpe/IelsieTces! IPOITycKanie u mp.;
- bonee 2.5%.
10.Kepamnka Ha ocxose noiyropusx okcunos (Me'50;) npesocxoaur YAG-
KepaMuKy I10:
- 1o reronpoBoAHocTy (1a 40-50% B 3aBUCHMOCTH OT KOHKPETHOTO MOHA Me%);
- 110 MaKCHMalbHO JOCTHIKMMBIM IEOMETPHUYECKMM pasMepaM  IpeccyeMbix

3arO0TOBOK;



- 110 OoJiee MpHeMIIEMBIM TeMITEpaTyPHEIM pexkuMam criekanms; (IT)
- IO CYIIECTBEHHO Oojiee IPOCTOH TEXHOJOTMH MeXaHuueckoi ob6paborku
(nudoBanye U oJinpoBaHUe. )
11.0Ornuuurensroit oco6ernocTsio LUAG (LusAlsOy,) kepamuku ssisercs:
- DKCTPEMAIIBHO BBICOKAS TEIJIONPOBOAHOCTE;
- CrI0COGHOCTE MPUHUMATH BbIcOKHE (~ 10%) KoHIenTpaluy nona-aktasaTopa Yb''
0e3 3aMeTHOro yXyIIeHHUs TeIIOQU3HIECKUX i FeHEPAITHOHHBIX XapaKTepUCTHI;
- BBICOKast TBEPROCTE (~8.7 o 1mkane Mooca)
12. ®ropuanas akTUBHAs KepaMHKa [PEBOCXOAUT ONHOMMEHHBIE (DTOPHIHbIE
MOHOKPHUCTAJUIEI T10:
-. MAKCHMAaJIbHO JOIIyCTUMBIM [€OMETPUIECKUM PasMepam;
- YBEJIMYEHHBIM BPEMEHEM KU3HU BEPXHEI0 JIA3epPHOTO YPOBHSI;
- JIyYIIAMHM ~ MEXaHWYECKUMH XapaKTepUCTHKAMH, O0COOEHHO CTOMKOCTBIO K
TepMOyaapy;
- boJiee BBICOKOH ITPO3PAUYHOCTBIO.

B) Bornpockl Kk camocTroaTeanLnoi pabore ¢cTyaenTa

1. Haszosure cnemuduyeckre BHIABI CTEKOJI, KOTOPBIE OTJIMYAIOT HMX OT
KPUCTAIUIOB U KHJIKOCTEH.

2. HeMy paBeH moKasaTellb IIPEIOMJICHHSI YHCTOrO KBAPIEBOIO CTEKIA TPH
KOMHATHOH Temuepatype?

3. Yro Takoe TepMuYecKoe pacIiupeHne crexiia?

4. HazoBuTe rcxoHBIe MaTepUaIbl JJIs ITOJyYeHuUs KBAPIIEBOro CTeKIIa,

5. B 4em 3akiiouaercs NpeMMyHIECTBO Mapo(azHbiX METOJ0B MONyueHsl
KBapLeBbIX 3aroToBoK OB?

6. IlepeunciuTe OCHOBHBIE ATANBI U HefocTaTky nporecca MCVD,

7. Uto o3Ha4daet abbpesuarypa OVD?

8. B ueM cyTb nporiecca “xaxeTuposanus’?

9. Uro Bximouaer B ce0s1 yCTAHOBKA JJIsl BLITSIKKU ONTHHUECKUX BOJTOKOH?

10. Kaxve MNOKDBITHS ONTHYECKHX BOJOKOH HCIIONBE3YIOT MpPH IKECTKHX

YCIOBUAX BKCHHyaTaI_H/IH?



11. Kakue ornTr4eckue BOJIOKHA MPUMEHSIOTCA B TeNeKOMMYHUKALAAX?

12. Onumure CTPYKTYpUPOBaHHBIE ONTHIECKAE BOTOKHA.

7. VAEBHO-METOANYECKOE 171 NHO®OPMAITUMOHHOE
OBECTIEYEHUE TUCHOUIIINHbI

Best muTeparypa HaXORuTes B OMOInOTeKe Bal'y.

OcuHoBHasi auTEpaTypa:

1. Jeroctaee H.C. TBepmotenbHas 3JEKTPOHHMKA [DnexTpoHHBIH pecypel:

MeTOIHUYECKAE YKA3aHUs IO U3YHYeHMIO Juciumuntey/ Jlerocraes H.C., YerBepros
|

K.B.— DJeKTpoH. TeKCTOBBIE naHHble.— ToMCK: ToMCKHAI TOCYJapCTBEHHBIN

VHHBEPCUTET CHCTEM YNpaBJICHUA U PaIHO3IEKTPOHHUKH, Anp Konrenr, 2012.— 52
c

2. IMamos, A. B. OCHOBBEI CBETOTEXHUKHU [DNEKTPOHHBIA pecype] @ yueQHHK

ans By308 / A. B. Ilammos. — M3a. 2-e, fom. u nepepab. — M. : Jloroc, 2012. 256
¢. — (Hosast yauBepcu- TeTckas oubnanoreka). - ISBN 078-5-98704-586-2

POBaHHBIX
\

3. Beenerne B (peMTOHAHOPOTOHHKY: (yHIAMEHTANBHBIC OCHOBBL U naseﬂﬂme
METOIbI YHPABISEMOro IOMydeHUs U AHATHOCTUKA HAHOCTPYKTYP

MaTepHaaoB : ydeOHoe mocobue MO HaNPaBIECHUSM MOJTOTOBKH 6a anaBphaTa
200400 (200200) "Omrorexuuka', 200500 "JlasepHas TeXHHKA M | Ja3CPHBIC
texpoioruu", 200700 (200600) "doronuka U onrourpopmaruka’ H
crenanbHocTsIM 200200 "Omnrorexmuka" 1 200201 "JlasepHas TexHMKa W
nmazepubie Texonorun" / C. M. Apakeiss [ 1p.] ; mox o6, pex. C. M. ApaxensHa
— Mocxsa : Jloroc, 2015 .— 743 c. : un., Tabu. + | snexTpon. ont. guck (CD-
ROM) (211 M6) .— Bubsmorp. B xonue 4. — C. M. Apakessit, A. O. Kyuepuxk, B.
I. Ipokoines, B. I'. Pay, A. T". Ceprees - npernojaBareiiv Bal'yV .— ISBN 978-5-

98704-812-2.



NlonoJHUTEbLHAS THTEPATYypa:

1. PeyroB A.T. Owuswka masepos. Yacts 2. OcCHOBBI TEOPHM JIA3epOB
[DrexTpoHHBINA pecype]: ydebHoe mocobue/ PeyToB A.T.— DneKTpoH. TeKCTOBbIC
nauHabe.— M.: Poccuiickuil yHuBepcuTeT IpyxObl HAPOIOB, 2011.—96 c.

2 BaxianoB E.B. Ocuhobi nazeproil ¢msuxu / baknauoBE.B. - Hosocu0.:
HI'TY, 2011. - 131 ¢.: ISBN 978-5-7782-1606-8

3. "JyreKTpOHKKA [DeKTpOoHHBIH pecype] @ YVuel. [Toco6ue / A.C. Curos, B.W.
Hedenos, A.A. Illyka; [Tox pen. A.C. Curosa. - M. : Abpuc, 2012."

IIporpamMmHoe obeciedenne U UHTepHEeT-pecypebl:
1. «KBaHTOBAs SJIEKTPOHUKAY - BeAyLIuil poccuicKuil Hay HBIN
eKEeMECAUHBIN XyPHAT B OOJIACTH J1a3ePOB U MX MPUMEHCHHH:
http://WWW.quantumelectron.ru/pa.phtml‘?page=geninfo
2. Hayuso-Texaudeckuil sxypHan «Dotounuka» - hitp://www. photonics.su/

3. OnTrueckuit xypHal - http://opticjourn.ifmo.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEHYEHUE
JUCHUILJINHbI
MaTepranbHO-TEXHUUECKOe 00eCTIeYeHHe HUCLIMTIIMHBI BKIFOTACT:
e Jasep TBepHOTEbHbI BonokoHHb JIC-02;
e kommiekc maboparopHbiii «Omera-TK»;
e mmra orrryeckas IHTTO-20-20;
¢  KOMITIEKC ONTHKO-(DHU3IYECKIX HU3MEPEHHU,
o kadenpaibHble MyJIbTHMEUHHbBIE CPEACTBA (aym. 430-3);

e DJJICKTPOHHBIC 3alIUCH HGKHHﬁ.
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