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1. HEJb OCBOEHUS JUCTIUTLIAHBI

IMesb10 0OCBOEHUS TUCUUTUIKMHEL “AKTHBHEIE CPEIBI TBEPIOTEIBHBIX Ja3epoB”
SBIACTCS  O3HAKOMIIEHWE C  (QU3HYECKUMH  MNPUHLMIIAMH, TeXHonofHﬂM[H
U3TOTOBJICHUA M TIPHMCHEHHS COBPEMEHHBIX aKTUBHBIX CpPel T‘BepI[OTeJiBHBﬁ[)I
Ja3epoB. |

3amavyd AUCHHIIMHBI:

® [OJy4YeHWe B3HAaHUH B O0JACTH (UINYECKUX MPHHIMIIOB, JEXKAIMUX B
OCHOBE ONTUYECKOM KepaMUKH;

® 3HAaKOMCTBO  C  TEXHOJIOTUSAMH  M3TOTOBJICHHS  AKTUBHEIX  Cpe
TBEPIOTENbHBIX JIA3€POB;

® NpHOOpETEHHe YMEHUH [0 MPOESKTUPOBAHMUIO Y37I0B M 3IE€MEHTOB nazepHon
TeXHHKH, (QYHKIUOHUPYIOIIHX C HCHOJb30BAHHEM TBEPAOTETBHBIX AKTHBHBIX
3JIEMEHTOB. !

2. MECTO JUCIIUIIJIMHBI B‘CTPYKTYPE OIIOII BO

Jucuynnraa “AKTHBHBIE Cpelbl TBEPHOTEIBHBIX nazepoB” OTHOCHTCS K
JAUCLIAIITUHAM T10 BBIOOPY BapHaTHBHGIZ yactu OITOIT.

Nsyuenne AUCUMIUIMHBL ~ NpeAnojlaraeT  HAlUYde CT}’I[éHTOB
(DyHIAMEHTANbHBIX 3HAHME B o6GiactH oOIeil (U3AKH, ONTHKH, KBAHTOBOM
3NIEKTPOHUKH, nazepHoM TEXHHKH, nHOpMaTHKH, DIEKTPOHUKM, U
MHUKPOIPOLECCOPHON TEXHUKH. |

3HaHUS, MMOTYYEeHHEIE B paMKaxlnzsyqum JAHHOM NHCLIUMILIAHEL, MOTYT IOBITH
INPUMEHEHb! IIPH H3YYEHUHU APYTHX CHENUANbHBIX JUCLHUIUINH IO Hpodwuno

IIOATOTOBKM.

3. KOMIIETEHIIMH OBYYAIOIIEI OCS, ®OPMUPYEMBIE B
PE3YJBTATE OCBOEHUS JUCITUITJINHBI
B mpouecce ocBoeHMSA NAaHHOM JUCLWINKMHBI CTYJAEHT (OPMHPYeT W

ACMOHCTPUPYET CICAYIOLINE HpoqpeCCHOHaHBHBIe KOMIICTCHITHUHN:



1) cnocoGHOCTEIO K aHaIu3y, pacuéry, IIPOEKTHPOBAHUIO u
KOHCTPYHPOBAHUIO B COOTBETCTBUU C TEXHUYECKHM 3aJaHMeM TUITOBEIX CjI/ICTeM,
npubopoB, AeTalel U y3JI0B HAa CXEMOTEXHMYECKOM H 3JIEMEHTHOM prJbBH}I); (T'K-
S);

2) cnocoOHOCTBIO K OLEHKE TEXHONOTHYHOCTH W TEXHOJOTHIECKOMY
KOHTPOJIFO IPOCTBIX M CPEHEH CIIOKHOCTH  KOHCTPYKTOPCKUX peﬁJeHﬂifi,
paspaboTKe THUIOBBIX IIPOLIECCOB KOHTPOJIsS  IApAMETPOB MexaHHqieCKHX,
ONTHYECKUX U OIITUKO-3JIEKTPOHHBIX jietaneti u y3inos (I1K-6).

B pesyinbrate = OCBOEHMS . IWCUUIUIMHBI  OOydarouiuiics  JO/DKeH

JEMOHCTPHUPOBATL CIIEAYIOLINAE pe3ylbTaThl 00pa3oBaHus:

1) 3HaTbh: OCHOBHLIE 3aKOHLI CCTCCTBCHHOHAYYHBIX JUCIUIIINH, JIG)KEﬂHIHe B
|

OCHOBE Pa3pabOTKM aKTUBHBIX CPeJl TBEPAOTEIBHEIX JIA3EPOB;. i
2) YMeTb: COCTaBIATH OINUCAHUSI WCCIGAOBAHUM M pewpa6aTHBéeMbe
IIPOEKTOB B 00JIACTH TBEPOTEIBHEIX JIA3€PHEIX CHCTEM;
3) Buagern: HaBbIKaMH 1O pa3paGoTKe y3JI0B M SJIEMEHTOB JIa3epHOM
TEXHHKY, (QYHKIMOHUPYIOMIUX C HCIIONB30BAHUEM TBEPAOTENBHBIX 'clKTiI/IBHBIX

QJICMCHTOB.

4. CTPYKTYPA M CONEPKAHUE TACIIMILINHBI

Obmiass TPyAOEMKOCTh AWCHUILIMHEI COCTABISET 4 3aUeTHBIX eQuHuLLl, 144

Haca.
Buael yueGnoii pabotnl, siomoast
] CaMOCTOATENbHYIO paGoTy CTYIEHTOB OO en yueGHoi DopmeI TeKyLLEra
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p P 81 1-3 19 I 22 10/50 KOHTpONb Nel
TBCPAOTCJbHBIX aKTHBHBIX |
3JIEMEHTOR 1

2. | AkTHUBHas JasepHas ’ Pefrunr-
P 8|4-6 |9 10 21 8/42 B v
KepaMuKa KOHTPOJIb No2
3. | AHanu3 CBOMCTB U Peifruur-
NPUMEHEHUE TBepIOTENbHEIX | 8 | 7-9 | 9 6 20 7/46 KOHTPOJIb No3
AKTUBHbIX JJICMEHTOB
Beero: 8 9 | 27 27 63 25/46 Sk3amen (27)




TEMBI, PA3JAEJIBI ﬂHCHHhHHHBI:
JEKIIUUA
Pazpen 1. ®usuxo-xuMHYecKHMe NPHHUMILI PaGoThl TBEPAOTEIbHBIX
AKTHBHBIX 3JICMECHTOB,
1.1. Beenenuwe. AKTUBMPOBAHHBIE MOHOKPHCTAILTBL, ONTHYECKAs KEpPAMUKA,
cTE€KJIa — OCHOBHEIE Marepyasbl AD TBEpIOTEIBHBIX JIA3EPOB. ‘
1.2. DHeprernyeckue ypoBHHU P3 MOHOB M HOHOB IEPEeXOJIHBIX aﬂeMeﬁTOB B
Ja3epHBIX MaTepuanax. |
1.3. Tlpormeccel TpanchopManuy SHEPIUH B JIa3epHbIX MATEPUANaX.
1.4. Du3HKO-XMMUYECKUE NAPAMETPBI Ta3ePHBIX MAaTEPUAIIOB. |
1.5, Tumnel nasepHsIx cpejt (0030p OCHOBHBIX JIETUPYIOIUAX HOHOB U Man?I/IH).
Pasnest 2. AKTHBHAas Na3epHasi KepaMHKA.
2.1. AxruBHas nasepnas Kepamuka. E€ MecTo cpeji npounx nasepHEIX cﬁ)eﬂ.
2.2, CuHTe3 UCXOMHBIX HPOAYKTOB (IIOPOIIKOB) /ISl JIa3epHOIl KepaMI/IKI/I.i
2.3. OCHOBHBIE TEXHOJOTUH; KOMITAKTHPOBAHHS/TIPECCOBAHMSA/CIIEKAH ST
JIa3€pHOY KepaMUKH.
Pasgen 3. Ananns cBOHCTB H NpHUMeHEHHE TBepAOTENbHBLIX AKTHBHEIX
3JIEMEHTOB.
3.1. Metoasl mOCTPOEHUST MOIIHBIX U CBEPXMOIHEIX TBEPAOTEIBHbIX Ja3ePHBIX
CHUCTEM. ‘ |
3.2. Metogpl HCCIENOBaHHUS ONITHYECKUX CBOMCTB Ja3CPHBIX MaTepI/IaJIOBi
NPAKTUYECKUE 3AHSITUS |
|
TEMA 1. AxTuBUpOBaHHbEIE MOHOKPUCTAILII, ONITHYECKAd KEPAMHKA, CTEKIIA —
OCHOBHBIE MaTepuajbl AD TBEPAOTEIBHBIX JIA3€POB.
TEMA 2. Dmepreruueckue yposBHu P3 HMOHOB M HOHOB IIEPEXOHEIX
3JIEMEHTOB B JIa3€PHBIX MaTepuanax..
TEMA 3. IIponecchl TpaHCchOpMAIUK S3HEPTHH B JIA3E€PHBIX MaTepHa,nax.z

TEMA 4. Ousuko-XUMHAYecKue apaMeTphl JIa3ePHbIX MaTePUaIoB. 1



TEMA 5. Tunel nazepubix cpejl (0630p OCHOBHEIX JIETMPYIOUIUX HOHOB U
MAaTpHII). ‘

TEMA 6. AxtuBHAs na3epHas KepaMuka. E& MecTo cpey IpoYrx Ja3epHbIX
cpen.

TEMA 7. CrnHTe3 UCXOAHBIX IIPOAYKTOB (TIOPOIIKOB) AJIs JIa3epHOH KepéMHKiH.

TEMA 8. OcHOBHbIE TEXHOIOI'MM KOMIAKTHPOBAHHU/ IIPECCOBAHMS/ CIICKAHHS
JIa3epHOMN KepaMUKH. ‘

TEMA 9. MeTolpl NOCTPOSHUSI MOIIHBIX ¥ CBEPXMOIHBIX TBepI[OTeiJIBHLIX
JIA3€PHBIX CUCTEM. :
TEMA 10. Metonbl I/ICCJIé,Z[OB&HI/IH OIITUYECKUX CBOMCTB J'[213§epHI)IX

MaTepualioB.

S. OBPA3OBATEJIBHBIE TEXHOJOI'UM |
AKTHBHBIE U HHTePaAKTHBHBIE (JOPMBI 00y deHUsI
C nenpro GopMUpOBaHKs M PA3BUTHS IIPO(YECCHOHANBHBIX HABLIKOB CTYIEHTOB
B yucOHOM TIpollecce HCIIONB3YIOTCS aKTHBHBIE ¥ HMHTEPaKTHBHEIE (hopMBI
IIPOBEJICHUST 3AHATUH B COYETAHUH C BHEAYJUTOPHOW paboTol: (KOHTPONLHbIE
ayIUTOPHbIE PAOOTHL, HHIUBHA(YAIbHEIE JOMAIIHHE PabOTHI). ‘
CamocTosiTesbHAsi paboTa CTYIEHTOB
CamocTosiTensHass  (BHeayauTOpHass) pabora  CTYJEHTOB  BKIIOHaeT
3aKpEIUICHHE TEOPETUYECKOro MaTrepuana I[pu IMOATNOTOBKE K Bbmonﬁeﬂu&o
MHIMBUyalbHOW nomamHedf paGoThl. OCHOBA CaMOCTOSTENBHOH paGoTHl -
H3yYeHHe JIMTEPATyphl I10 PEeKOMEHIOBAHHBIM HCTOYHHUKAM WU MGTO}II/I‘IIGCKHM
YKa3aHUAM Ul CaMOCTOSITeITBHOM paboThl, pelleHre BBIIAHHBIX IIPETIo/IaBaTeIeM
IIPaKTUKH 3a7ad.
MyaeTHMeANHbIE TEXHOJIOTHH 00yYeHHUsI
HekoTopble M3 NEKUMOHHBIX U IPAKTUUSCKUX 3aHSITHU TPOBOIATCS B BHJIE
IIpEe3eHTAIui B MynLTHMez[HﬁHOI‘/"I ayauropuu  (Hampumep, ayj. 43OL3) C
|

UCHOIB30BaHHUEM KOMITBIOTCPHOI'O ITpocKTOpAa. |

.JIeKHI/Il/I NMPUIVIAINECHHLIX CIICIHAJTHCTOB



HJ’IaHI/Ipy}OTCSI JICKIIMY OPUTIALIEHHEIX CIIEIIMAIUCTOB.

6. OHEHOYHLIE CPEIACTBA JJs1 TEKYHIEI'O KOHTPOJIH
YCIIEBAEMOCTN, HPQME)KYTO‘IH()ﬁ ATTECTAHI/II/I! 11O
NTOI'AM OCBOEHUS ANCHMITJIINHBI n Y‘IEEIIC)-
METOANYECKOE  OBECIIEYHEHUE CAMOCT()?ITEJIEHOPI
PABOTDBI CTYJIEHTOB

a) 3K33MeHaHHOHHbIe BOIIPOCHI H 3aJ1aYH

1. AKTHBHpOBaHHBIE MOHOKPUCTAJIIBL.

2. OcHOBHBIE MaTepHallbl aKTUBHBIX 3JIEMEHTOB TBEPIOTENBHBIX J1A3€pOB.

3. Duepretuueckue ypoBHH P3 HOHOB B JTa3epHBIX MaTepHUaliax.

4. DHepreTHyeckre YpOBHH HOHOB II€PEXONHBIX 3JICMEHTOB B JIEIBéepHBIX
Marepuaax.

5. Ilpomueccel TpanchopMaluy SHEPTUH B JIa3€PHBIX MaTepHaaX.

6. OU3MKO-XMMHYECKHE I1apaMeTphl JIa3epHbIX MATEPHATOR.

7. OCHOBHBIE JIETUPYIOIIAC HOHBI U 'aTOMBI JIa3€PHBIX CPE/I.

8. AKTHUBHas JIazepHas KepaMUKa.

9. CuHTe3 HCXOAHBIX IIPOTYKTOB ISt JIa3ePHOM KEPAMUKH.

10.OcHOBHEBIE TEXHOTIOTHN KOMIIAKTHPOBAHMUS JTa3ePHOM KEPAMUKH.

11.0cHOBHBIE TEXHOIOTHH IPECCOBAHUS JTa3ePHON KEPAMUKH.

12.0OcHOBHBIE TEXHOIOTHH CTICKAHHUS JIA3EPHON KEPAMUKH.

13.Mo1unble 1 CBepXMOIIHEIE TBEPAOTENbHEIE JTa3ePHELIE CHCTEMEL

14.MeToapr uccnenoBaHus ONTUUECKUX CBOMCTB JIA3EPHBIX MATEPHUAJIOB.

0) Bonpochk! peHTHHI-KOHTPOJIS

PeiitTunr-xourpoap Ne 1

1. CsepxHuskue mnorepu (ézloneﬁ ABM/KM)  BOJIOKOHHBIX CBETOBOJIOB
00yCJIOBJICHBI:

— OPEXJIE BCETO BLIACPXKKOW TOYHBIX COOTHOLIECHUH pa3MEpPOB CBETOBETYyIIEH
CEpAIIeBUHBI U 000JIOUKH;

— YAQJICHUECM U3 CTCKJIA B [ICPBYIO OUEpeb ].'IpHM@CGfI [IEPEXOMHBIX METALIOB,



KOTOPEIEe U 00YCIIaBIMBAIOT 3aTyXaHHE B BOJIOKHE;

— HaHeceHHeM TpeOyeMbIX 3aIlUTHBIX 000JI0YeK, Hpe,uompaméfomnx
HeraTUBHOE BIHSAHNE (PaKTOPOB BHEILHEH Cpe/ibl Ha pacipocTpaHeHne OHTI/I‘{ieCK()FO
H3JIyYECHHUs B BOJIOKHE.

2. HaumensInme norepu KBapleBble ONTUUECKHE BONOKHA UMEOT Hai IIUHE
BOJIHBI: |

— 1.37 MxM, nbo Ha 2TOH JJMHE BOJIHBI OTCYTCTBYET BKJAj B Hor‘nomeHHe,
BHOCHMBIH TUIPOKCAILHEIME TpymnamMu —OH; ‘

— Ha JyIMHe BOMHEI ~850 HM, u6O MMEHHO B ATOH CHNEKTPAILHON 06IacTH
paboratoT HamGosee pacIpOCTpaHEHHbBIE MOMYPOBOJAHUKOBBIC JIA3EPbI 6JII%DKHGI‘O
HMK-nnamasona; |

— Ha JUIMHE BOJHBI 1.55 MKM, 160 UMEHHO B 3TOM CIEKTpalbHOM OBHaGTH
MUHUMU3UPYIOTCSL CYMMapHbIe [MOTEPU OT PAIEEBCKOTO PacCesHHs U nomdmwm
panukanamu —OH.

3. Crékila, HE3aBHCHMO OT HMX XHMHYECKOTO COCTABA, XapaKTeprsy}oqfca

CIENYIONNMU CBOMCTBAMMU: |

— B CTPYKTYpe CTEKNa HPHUCYTCTBYET TONBKO ONMKHMH IOPANOK aTOMOB W
OTCYTCTBYET NalbHUM, XapaKTepHBIA JJIsT KPUCTATHYECKUX BEIECTR,

— Kaxgas MapKa CTeKlla XapaKTepH3yeTcs ONpeAeléHHON Temileparypoil

|

ITaBIICHUS, |

— Oesfe(eKTHEIE, OMHOPOAHBIE [0 COCTABY M CBOGONHBIE OT MexaHHT%{ecmx
HalPsDKCHUH CTEKJIA ONTHYECKH H30TPOIIHEL;

— GesnieeKTHEIe, OMHOPOAHBIE [0 COCTABY U CBOGOMHBIE OT MexaHHtﬁeCKznx
HANPSOKEHHH CTEKITa ONTHYECKU AHU30TPOIIHBL, ‘

4. Jlns hopMupoBaHus CBETOBEYyIIEH CepAIIeBUHEI B KaUecTBe Jlempyi}ommx

)10621BOK, TIOBBIIIAOIITUX HOKEB&TGJ'IB:HPGJ’IOMHCHHH, Hale BCCr'o UCIOJIb3YHOTES !
|

— (hTopcoepIKaIIre BELIeCTRa;
— Toseko GeO, unn P,0s,
— Jit00bIe IErHpyIoIye OKCHIbl, kpome B,O5u F.

3. I[JIS[ 34lIUThl OITHYECKOI'0 BOJIOKHA B IMPOIIeCCe BBITSHKKM HAHOCUTCH



32U THO-YIIPOUHsIOLIee TOKpbITHE. | [OKpBITHE MOYXKET OBITE:

~ TOJIBKO IOJIMMEPHLIM, W00 [IOJIMMED MATOK, JIETKO JIGDOPMUPYETCS H HE
CO3/1a8T MEXaHUYECKUX HANPSHKCHUEL B BONOKHE;
— TOJBKO METAIIMYCCKUM, MO0 OCTalbHbLIE THNBI TOKPBITUH ABJIAIOTCS

BIIATOTIPOHHUI[AEMEIMUY; |

— TOJIBKO YTJIePOJHBIM, HAHOCUMBIM NyTEM MTUPOJIH3A; |
MOOBIM M3 IIEPEUYMCIICHHBIX BbIIEe, BvIOOp NOKPHITHS ()6yCJjIOBI[€5H
YCIIOBUSIMH 3KCITTyaTallui BOJIOKHA.

6. Merox MCVD xoporu TeMm, 4TO BCe MPOIECChl OCAXKICHNSI Ilempj/}omﬂx
IIpUMeECceH BBIITOITHIIOTCS: |

— Ha BHYTPEHHIOIO IOBEPXHOCTE TPYOBI-3aIOTOBKHA. TO o6ecneﬁHBzieT
M30JIIOMIO  OT BO3JCHCTBHS BHEILIHEW Cpelbl M YHPOILIAT TEXHOIOTHHEeCKHH
POIIECC; }

— Ha CNenuanbHEI MTa0uK U3 IIOPHCTOrO CTEKNa, MOMeIlaeMblil BHYTpH
TPYOBI-3aTOTOBKH,

|

— Ha BHEIIHIOI MMOBEPXHOCTh TPyOBI, MO0 HHAYe MPOIYKTHI OKHCIIeHNUS /
THAPOJIH3a XJIOPUAOB HE MOIIH OBl YAAMATHCS W3 30HBI XUMUUECKOU DPEakKIuy K
HEJIOITyCTUMBIM 00pa3zoMm 3acopsiiu Okl eé.

7. [ obecriedenns BRICOKOTO Ka4ecTBa 3aroToBKH MeToyi OVD TpeOyer:

— CYUIKH, IIOCKOJBKY IIPOLECC THJAPOJIU3a B IUIAMEHHU Kncnopoz&[o—
BOJIOPOJIHOM ~ TOPEIIKH NPUBOJUT = K BBICOKOMY COLEPXAHHIO B 3arOTOBKe
ancopbupoBannbix napos HyO u OH-rpymr;

— COIVIACOBAHMS JIMHEMHOIO DACIIMPEHUs MATepUaloB CEpALEBUHEl U
000JI0UKY; i
— BBICOKOM YHCTOTHI TEXHONOI'MYECKON 30HBL.

PelTHHr-KOHTPOJIBL No 2

1. B cpaBHennu ¢ merogoM MCVD metonr OVD obecrneunsaer i
— CYIIECTBEHHO Oollee BBICOKYIO CKOPOCTE OCAKICHNUSI;
— HeTpeOoBaTeNeH K YUCTOTE TeXHOIOIHYECKOH 30HBI,

— H3-3a HaJIM49HA LEHTPATIBHOTO OTBEPCTHS B 3aroTOBKE O6CCH6T:—II/IB86T



HaljIy4dmiee pacrupeacacHue HpO(bHHH [IoKasaTejsd IPeJIOMIICHHS B BOJIOKHE ITOCJIC
BBITSIKKU,

— OTCYTCTBHC B TEXHOJIOTHYECCKOM IIpoIecce AOPOroCTOAINMX KBAPLEBLIX

TpyO. |

2. Ilpemmymectsa Meroma VAD B cpaBHEHMH ¢ JPYTUMH  METOIaMU
1apo}a3Horo 0CaxIeHUus COCTOAT B TOM, UTO:

— MMEETCS NMPUHINUIKAIBHAS BO3MOXHOCTE M3TOTOBJIEHMS 3arOTOBOK JII000T
TUTAHBI,

— METOJI TEXHUYECKH IIPOCTO peallusyeTcs U He TpedyeT KOHTPOIL 6OJ%II)LH()I“0

KOJTHYECTBA TEXHOIOINYECKUX NTapaMeETPOB; |

— OTCYTCTBYCT IICHTPaJBLHLIA IpoBal B Ipoduiie MmokaszaTeas IpeIoMIICHHs
KaK 3arOTOBKH, TaK U 'OTOBOI'O ONTHUYECKOrO BOJOKHA.

3. XKaketnpoBaHue 3aroTOBOK — TEXHOIOTHUCCKHIH IIPUEM, TTO3BOJISIOIINIH:

—rst nporecca MCVD  yBemmuuts s QekTHBHOCTE 0caXKIeHMs xﬁopk[ﬂa
kpemuus ¢ 50-60% nouru jio 100%;

— TIOBBICUTH CKOPOCTHL OC@XKJIEHUS OKHCIOB TpPH HCmosib3oBanuu OVD
TEXHOJIOTUH U el€ O0JIee MOAHATE OOLIYIO IPOU3BOIUTELHOCTE;

— HOBBICUTE NPOU3BOAUTENBHOCTE nponecca MCVD u yBenuunts raGapurel
[I0JIy4yaeMOl 3arOTOBKH. 1

4. llpu NpousBO/ICTBE AKTHBHBIX ONTUYECKMX BOJOKOH B COCTAE Cep/ILEBHHEI
Heo0xonuMo BBOIUTE MoaudHKaTOps! (Al,O3 unu P,Os) m1s Toro, 4To6wI:

— MOHU3HUTh COACPKAHNE THAPOKCHIBHEIX TPYII B MaTepUase CepiIleBHHbL:

— CKOMIICHCHPOBATE U3MCHEHWE MOKA3aTeNsl IPEeIOMICHUS CEPALEBUIBI,
BBI3BAHHOE BBEJCHHUEM HOHOB-aKTHBATOPOB; ‘

— TMOBBICUTH MPENENBl JOIYCTUMBIX KOHIEHTPALMH HOHA-aKTHBATOpa B
cepauesune Oe3 pasjenenus ¢Gas 10 ypoBHs ~1%;

— TIOHU3WThH BO3HHKAIOIME U3-3a JIETMPOBAHUS HoHaMu P3D Baij/IaHHI/I
I1oKa3arTesis MpeJIOMIICHHUS 110 JUINHE BAlOTOBKH. |

S. Ha [IPUBEAECHHOMN MuKpodoTorpadhun U300 pakeHo

MUKPOCTPYKTYPUPOBaHHOE BOJIOKHO THIa holey fiber nnm photonic band gap fiber?
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6. 3oab-relh TEXHOJOIMIO CHHTE3a CTéKOJI, AKTHUBUPOBAHHBLIX HMoHaMUu
PCAKO3EMEIILHBIX MECTAJLIIOB, OTJINYACT:

— BBICOKasi YHCTOTa CTCKJA, 6a3pr}o»Luaﬂic::{ Ha YHUCTOTC CLIPLEBLIX
MaTCpUualion;

—BBICOKAA TEMIIEPATYPA ITOJIYYECHHUSI MOHOJIMTHOI'O CTEKIA,

— TOBBIIICHHOC  COACpPIKaHUEC THUAPOKCUIIBHBIX TPYIII B CTEKIE U,
COOTBETCTBCHHO, B BOJIOKHE,

— MaJIOC BPCMsl, 3aTpaiuBaeMO€C Ha IIPOIECC,

— CJIOKHOCTL UCIIOIB3YEMOTO OGOpYI{OBaHI/IH.
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PedTunr-xonrpoJr No 3

1. Kepamuxka — ato:
- HCEMETa/UIMYeCKUE HEOPraHWYECKHe MaTepuasbl Ha OCHOBE KPUCTAIMISCKUX
COCJIMHEHUH HEeMEeTAJUIOB U METAIIOB, KOHCOIHIHPOBAHHbIE B U3jlelus TpelyeMoit

(Gopmbr;

- HCOPraHn4eCKUE IMOPOIIKOBLIC MaTepHralbl C ,I[O6aBKaMI/I OPradrdiIeCKuX BEILICCTR~



JIACTU()UKATOPOB, CIIPECCOBAHHBIC C TMPUMEHEHHEM PA3IMYHBIX Tex;Hon(PrHﬁ B
n3penust Tpedyemoit hopMeL;
- HEOPraHMYeCKHe MAaTepHallbl, HMEIOIIHe KPUCTAIUIMYCCKYIO CTPYKTYpy, H
XapakTepPHU3yIOILMeCs — HAaHOpasMEepHBIM — MacIuTaboM  COCTABISIIONIMX — UX
KpUCTAJLIUTOB. | [ponsBosiTCs 13 ndpomKOB METOJIOM CIIeKaHMUS,

2. PeakTWBHBIH ~ MeTOJ| TOJYYESHUWs aKTHBHOM  IpaHATOBOMN KepaMUKH

[IOAPa3yMeBaeT:

- TONIY9ICHUE MOPOIIKA COCTOSMIEr0 U3 MOHOJMCICPCHBIX HAHOYACTHII, WMEIOLIMX
XUMHUYECKUH COCTAR, MOJHOCTHIO COOTBETCTBYIOLUH COCTABY KOHEYHOIO MPOIYKTA,

¥ IOCTIEIYIOUIYI0 ero KOHCOJNWJAUWIO B TOTOBOE H3JIEIHUE IO KaKOH-1n6o
|

TeXHOJIOTHU MPECCOBAHUs/ CIeKaHMs ©6e3 TPOBENEHUS KAaKUX ObI TO Hm Ob110
XAMUYECKUX peaKiui;
- OJIYy4YEeHME MOPOIIKOB, COCTOSIIMX U3 MOHOJIUCIICPCHLIX HAHOYACTHUL, UMEIOILINX
Pa3IUYHBIA XUMHYECKAH COCTaB, BCTYNAIOIIUX B PEAKIHIO, o0ecI1eanBaloILyIo
MOJTy4eHUEe KaK TpeOyeMOoro XUMHUYECKOT0 COCTABA KOHEYHOTO MPOLYKTa, Taf< H €r0
3aJTAaHHYIO T€OMETPUYECKYIO (pOopMy Ha HTalle CIIeKaHWs,
- [OMOJ B IIAPOBBIX MEIBHMLAX HCXOAHOIO MOHOKPHCTAIIIMYECKOTO CBIPBS JIO
TpebyeMoro HaHOPAa3MEPHOro TIPaHYIOMETPHUECKOTO COCTABA, POMOTE€HM3AIHSA 1
MeXaHu4IecKas akTUBAIUS TAKOIO IOPOLIKA ¢ MOCIETYIONIEH ero KOHCoMuaaueil B
FOTOBOC U3JIEJTHE 110 KAKON-TMO0 TEXHOJIOTUH IPeCcCOBAHUs/ CIIeKaHNS,
- mapogazsbeiit MCVD mportece, ofecrieunparormuii HOJTYHeHHE MOHOJUCIIEPCHOTO
nopomika Y,AlsOyp, U IOCHENYIONYI0 €ro KOHCONUAALMIO B TOTOBOE M3JIeflHe 110
KaKo#-Iubo TEXHOJIOTHH IIPECCOBaHMs)/ CleKaHus 6e3 MPOBENCHMIs KaKnX 6Bf TO HU
OBLIIO0 XUMUYECKUX PeaKLuii.

3. Tpebosanue HeOOIBIION MUPHHBI GOHOHHOTO CHEKTPA JUISL BCEX MaTeﬁ)I/IaHOB

MaTpPHIL TBEPJOTEBHBIX JIa3¢pOB 00YCIOBIIEHEL:

- TpeOOBAHUEM BBICOKOI TEILIONPOBOIHOCTH,
- TpebOBaHNEM BLICOKOT'O KBAHTOBOI'O BBIXOJA JIOMHUHECI{CHITHMN;
- TpeboBanueM MaJIOCTH CBETOPACCESHHS Ha JITMHE BOTHEI ['¢HePALHH;

= Tpe6OBaHI/IeM obecreueHus GOHBH_IOFO TIOMIOLICHHA Ha JJIMHE BOJHLI HAKAYKU,



4. Créxna, Kak MaTepral MaTpPULIbl TBEPIOTEILHOTO Jazepa:
- TPEBOCXOAAT MOHOKDHCTAUIMYECKUE M KEPAMHUUYECKHME MaTepuanpl 1o
COBOKYITHOCTH TEINTOPUZNIESCKIX CBOWUCTB;
- 00eCIIeunBalOT MOTyYEHNE AKTHRHBIX JIEMEHTOR JIa3epOB CYILECTREHHO 6ObILLUHX
TCOMETPUYECKUX  PasMEPOB B (CPABHEHUM  C MoHOKpHCTaJUIquCKHMH u
KEepaMUIeCKMMH MaTepUanaMu IPU CYIIeCTBEHHO MEHBIIIEH CTOUMOCTH; ‘
- TIPEBOCXOJAT MOHOKPUCTAIIMYECKHE U KepaMH4YeCKHe MAaTepHajbl 10 'faKOMy
BOXHOMY MTapaMeTpy KaK CeUeHUe BEIHY)X/ICHHOTO TIEPEX0/1a.

5. be3peakTHBHEIA MeTO TOJIy YEHUsI ONITUYECKON KepaMUKH HozxpasyMijaeT:
- TOJIy4eHHe IOPOIIKA COCTOAIIETO M3 MOHOAUCIIEPCHBIX HAHOYACTHIL, HMé}OH{Hx
XUMHYECKUH COCTAB, MONHOCTBIO COOTBETCTBYIONIHI COCTaBy KOHEYHOTO IPOIYyKTa,
U TOCIENYIOINYI0 €Tr0 KOHCOAUIAIIMIO B IOTOBOE W3JEHE I10 KaKOI%'I-HI/I@O
TEXHOJIOTHM IIPECCOBaHUsA/ ClICKaHUs Ge3 TPOBEeJeHUs KakuxX Obl TO HI/I OBLIO
XUMHUYECKUX PeaKIii;
- TIOJTyYEeHHE IIOPOIIKOB, COCTOALIMX U3 MOHOJMUCIIEPCHBIX HAHOUACTHIL, HMGIOLLIAX
PAsIHYHBIA XUMHYECKUIl COCTaB, BCTYMAIOMMX B peaxmuio, <)6ecneqHBaI;ou1y10
MONTyYeHUE KaK TPeOyeMOro XuMHYECKOTO COCTaBA KOHEYHOTo [IPOJTYKTA, TaK U ero
3aIaHHYIO I'€OMETPHUIECKYIO (OPMY Ha 3Tale CrIeKaHus;
- TIOMON B INAPOBBIX MEJBHUIAX HCXOJHOTO MOHOKPHCTAILIHYECKOTO CHIPLS 10
TpeOyeMOoro HaHOPA3MEPHOTO FpaH}"JIOMeTpI/I‘IeCKOFO COCTaBa, FOMOFGHI/IBajHI/ISI n
MexaHHqéCKaH AKTHBaLMs TAKOI'0 MOPOIIKA ¢ MOCIEAYIOLIEH ero K()Hconnz[almeﬁ B
TOTOBOE U3JIENINE IO KAKOM-IIMOO TEXHOIOTHHU MPECCOBAHMS/ CIICKAHUSE;
- mapodasHBIi  mpouecc ¢ :HpI/IMeHeHI/IeM MUKPOBOJIHOBOM nﬁaSMlsI,
obecleynBaroNuii  mojyueHue MOHOAMCIEpCHOTO  mopoluka  Y,AlsOpy, n
NOCTEAYIONIYIO €TI0 KOHCOIMAAIIMIO B FOTOBOE U3/CITHE 110 KAKOU-TH60 TEXHOJIOTMH
IIPECCOBaHUs/ CIIEKaHus 0Oe3 HpOBéz[eHHﬂ Kakux OBl TO HU OBLIO XI/IMHqieCKHX
peaxuui,

6. TTomos MOPOIIKOB, COCTABMSIOIIIX KE€PaAMUKY, HYKEH JIJIA:
- HU3MENLYEHMS HCXOJHOTO TMOPOIIKOBOTO MaTephaga o HAHOCKOIIMYECKHX

pazeMpoB (~100-200 um);



- MEXaHOXUMUYECKOM AKTUBAllMHU ‘I[IOBCPXHOCTH HAHOYACTHUIL[ H yCTpaHCHHH ux

arjioMepanuu, |

- PABHOMEPHOI'O MIEPECMCIINBAHNA HOpOI_HKOB PazINIHOro XUMHUYECKOI'O CO(FTaBa B
. \

METOAC 663peaKTI/IBHOFO CHHTE3a KCPaMUKH, ‘

7. MeTonpl H30CTATUYECKOrO IPECCOBAHMA B CPaBHEHWH C  OJJHOOCHBIM
f |
HarpyxeHveM o0ecreunBaroT; |
- CYIIECTBEHHOE YIIPOIICHHE PUMEHSIEMO TeXHOIOrHIeckoil ocHacTku 1 'obmee
yJeIlIeBICHUE TeXHOIOTUH; ;
- TOpas/io Jy4lIyl0 OZHOPOJHOCTL MPECCYeMOre M3JeNus 34 CYET paBHOMépHoro
HaJIOKEHUS JaBIICHIS,
- CYIIECTBEHHO JYYIIYIO TOYHOCTh Pa3MEPOB IPECCYEMbIX H3E/THA.
8. B mpornecce crieKaHUs ITPOUCXOJIAT:
~ YMEHbIIIEHHE ITIOPUCTOCTH IIPEPOPMBIL, BIIOTH 70 €& IOJHOT0 HCUE3HOBEHUS,
- YMEHBIIIeHHE TUTOIIAaA1 KOHTAKTa MEXKAY OTACIBHBIMU KPUCTAJIIUTAMH;
- YBeMYEHHe PAa3MEpPOB 3EPEH ¢ H3MEHEHHEM X (OpMEI;
- YMEHbIIIEHHE pasMepoB 3EpeH 0e3 U3MEeHEHUsI UX (HhOPMBI
9. OnrTnyeckas KepaMHKa TepseT CBOI IIPO3PAYHOCTh, €CNU IOPHCTOCTh
o0pa3lia cocTaBIIseT:
- He rpesocxoauT 0.1%;
- 1% u Gonee;
- 3HaYCHHE MPO3PAYHOCTH HE MOXKET OBITh 0XapaKTEPH30BAHO OJHUM YHUCIEHHEIM

napaMeTpoM MOPUCTOCTH. CBETONPOITyCKaHHE 3aBHCHT OT MHOTMX (DaKTOPOB!

Marcpuaga 06pa3ua, XAPaKTCPHBIX Pa3MEPOB 110D M KPHCTAJUIMTOB, AJIUHEI }BOHH]’:I

CBETa, JUIsI KOTOPOT'O ONIPEAEIIIeTCsl IPOMYCKaHNe U 1Ip.;
- bonee 2.5%. |
10.Kepamuxa Ha ocHoBe momyTopHbx okcunos (Me',0;) HpeBocxo,uHT?YAG-
KepaMHKYy T10:
- o TertonpoBoAHoCcTH (Ha 40-50% B 3aBHCUMOCTH OT KOHKPETHOI'O HOHA Mfe%);
- [0 MaKCHMalbHO HOCTH)KUMBIM TEOMETPUYECKUM pasMepaM npecciyeme

3aroTOBOK;



- 110 QoJIee IIPUEeMIIEMBIM TeMIIePaTYPHEIM pexkumaM crekanus; (11)
- 0 CyIeCTBeHHO Oosee NPOCTON TEXHONOTHH MeXanudeckoil oGpaborTku
(nugoBaHUe U MOJHPOBAHHEE.)
11.0Ortmauurensroit ocobennoctsio LUAG (LusAlsO,) kepamMuky sBasieTcs;
- DKCTPEMAJIBHO BBICOKASI TeIIIOIPOBOIHOCTE;
- CHOCOGHOCTE IPUHUMATE BEICOKKE (~ 10%) KOHIEHTpaun HoHa-akTHBaTopa Yb '
6e3 3aMeTHOTO YXyUIIEHHs TEILTOQU3NIECKNX U I'eHEPAIIMOHHBIX XaPaKTEPHUCTHK,
- BEICOKas TBEPAOCTH (~8.7 1o mkaie Mooca) ;
12. Oropuanas akTUBHAS KepaMHUKa [PEBOCXOAUT OJHOUMEHHLIE @’roﬁﬂnmﬂe
MOHOKPHCTAJLIEI T10:
-. MAKCHMAJIbHO JOIYCTHMbIM [€OMETPHYCCKUM Pa3MEpPaM;
- YBEJIMUEHHLIM BPEMCHEM JKM3HU BEPXHETO JIa3ePHOr0 YPOBHS;
- JIyYIIMMH  MEXaHMYCCKUMU XapaKTEepUCTHKAMU, OCOOCHHO CTOMKOCTBIO K
TEePMOYIApY;

- 6oJiee BLICOKOM MpoO3pavHOCThIO.

B) Bonpockl k caMocTosiTe ILHON padore cTy/IeHTa

1. Hazosure CHGHI/I(l)HT—IeCKI/I?e BUJIBI CTEKOJ, KOTOPbIE OTIMYAIOT UX OT
KPUCTAJIJIOB U KUIKOCTEH.

2. Yemy paBeH IOKa3aTeNnb IMPENOMJIEHHUS YHCTOrO KBApIEBOTO CTeKJia NpH
KOMHATHOH TeMrirepatype?

3. Uro Takoe TepMUUECKOe paclipeHue cTeKia?

4. HazoBuTe MCX0/IHBIE MaTepUabl IS IOJyYEHHs KBAPLEBOI'0 CTEKIIa,

5. B 4em 3akmouaercsl HpeUMyniecTBO HapodaszHbIX METOIOB HOIIg/LIeH wst
KBapleBbIX 3arotoBok OB? |

6. IlepeuncauTe OCHOBHBIE 9TAITBI U HEAOCTATKHU nporiecca MCVD.

7. Yto o3nauaeT ab6peBuarypa OVD?

8. B yem cyTb mpomecca ‘“xakeTupoBanus’?

9. Yto Brintoyaet B ceOst yCTaHOBKA JUISL BEITSDKKY OITUYECKHX BOHOI(OIi?

10. Kaxwe MOKpBITHA ONTHYECKHX BOJOKOH WCIIONB3YIOT IIPH )KéCTKI/IX

YCIIOBUAX BKCHJIyaTaHI/II/I?



11. Kakue ontuueckue BOJIOKHA: IPpUMEHAIOTCA B TEICKOMMY HI/][KaL[I/IﬂX?

12. OnuIIHTe CTPYKTYPUPOBAHHBIE ONITHIECKHE BOJTOKHA.

7. YYEBHO-METO/UYECKOE | MHO®OPMALMOHHOE
OBECTIEYEHUE JUCIUTIINHBI

Bcs nutepaTypa HAXOAUTCS B 6ubmuotexe Bil'V.

OcHoBHasl JuTeparypa:

1. Jderoctaee H.C. TseppoteibHasg 3JCKTPOHUKA [DneKkTpOHHBIH pecypel:
METOINYECKHEe YKa3aHus IO M3yquﬁm mucrmruiuasl/ Jleroctaes H.C., IIGTIBépFOB
K.B.— DieKTpoH. TeKCTOBble JaHHble.— TOMCK: ToMckuil ToCyIapCTBEHHBIH
YHHBEPCUTET CHCTEM YIPAaBICHUSA U PAHOICKTPOHUKH, Onp KoHTeHT, 2012.% 52
c

2. Hlamnos, A. b. OCHOBBEI CBETOTEXHHKU [DNEKTPOHHBIA pecypc] : yqéGHM:K
nns Bysos / A. b. lamnos. — W3z 2}6, mor. 1 nepepa6. — M. : Jloroc, 2012. — 256
¢. — (Homas yHUBepCcH- TeTCKas 6ronHoTeka). - ISBN 978-5-98704-586-2 |

3. Beenenue B (eMTOHAHO(OTOHHKY: dyHIaMeHTaIBHEIE OCHOBBI U J1a3¢pHbIE
METOIbl YIPABIAEMOr0 TMONYYEHHS W JAMArHOCTHKM HAHOCTPYKTYPUPOBAHHBIX
MaTepuanoB : ydeOHoe mHocobue ﬁo HANPABJIEHUSAM [IOATOTOBKU 6a1<_aJIaBipI/1aTa
200400 (200200) "OnroTexHuka", 200500 "JlazepHasd TeXHHKA M na:;?pﬂme
texgosoruu”, 200700  (200600) "®oronumka W onrouHpopMaTuka' H
cnienmanbHOCTAM 200200 "()HTOTéXHHKa" n 200201 "Jlazepnad TeXHUKA W
nasepuste Texuonorun” / C. M. Apaxensn [1 ap.] ; mox obm. pex. C.M. Apaﬁenﬂﬂa
— Mocksa : Jloroc, 2015 .— 743 c . WI., Tadn. + 1 2IeKTpoH. OImT. LLMCI% (CD-
ROM) (211 M6) .— bubnuorp. B konue 4. — C. M. Apakensn, A. O. quepjm(, B.
I". IIpokomtes, B. I'. Pay, A. I'. Ceprees - npernoaaBatesin Bal'Y .— ISBN ;978-5-
98704-812-2. |



JlonoJiHUTE/IbHAS JTUTEpATypa:

1. Peyrop A.T. Owusuka naszepos. Yactb 2. OCHOBBI TEOPUM JIA3epOB
[DnexTpoHHbIH pecypc]: ydedHoe noco6ue/ PeytoB A.T.— DneKTpOH. TEKCTOBBIC
nanHble.— M.: Poccniickuii yHuBepcuTeT Apy*k65b Hapoaos, 2011.— 96 c.

2. Baxmanos E.B. OcuoBrl mazepHoi ¢usuku / baxnaHosE.B. - Hosocu6.:
HI'TY, 2011. - 131 c.: ISBN 978-5-7782-1606-8 |

3. "JyeKTpoHHKa [DneKTpoHHKI pecype] : Vueo. ITocobue / A.C. Curos, B.1.
Hedenos, A.A. Ilyxka; [lox pex. A.C. Curosa. - M. : A6puc, 2012."

ITporpammHoe oGecnevenue u HTepHeT-pecypcebl:
1. «kKBanTOBas 3IEKTPOHUKA) - Be YUl POCCUIHCKAN HayIHEIH |
eJKeMeCYHBIH XKypHAI B 06JIACTH 1a3ePOB U MX NPUMEHCHHH:
http://www.quantumelectron.ru/pa.phtml?page=geninfo
2. Hay4no-rexuudeckuil ;xypHan « DOTOHHKa» - http://www.photonics.su/

|
3. OnTuueckuil xKypHan - http://opticjourn.ifimo.ru/ |

8. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE
AUCTUATLIUHBI | |
MaTepuanbHO-TeXHAIecKoe 00ecTieeH e TUCIUILIAHbBI BIIOUAeT:
e J1a3ep TBEPHOTEIIbHBIH BOJIOKOHHETH JIC-02;
e  KOMILIEKC JTa0OPATOPHBIH «OMGF&-%TK»;
e mmra ontryeckas IHTIO-20-20;
¢  KOMILIEKC ONTHKO-(DU3HUECKIX U3MEPEHHUM,
o xadepaTbHble My TbTHMEINIHEIE cpencTBa (ay . 43 0-3);

e 3JIEKTPOHHBIE 3AMTUCH JIEKIIVH.



Pabowast nporpamMma JIMCIHIIUIEL COCTABIIEHA B COOTBETCTRBIH ¢ TpeboBarusmu GIOC BO

110 Hanpasenuio 12.03.05 "JlazepHas TeXHUKA U Ta3epHEIe TEXHOJIOTHH"
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3asenyromuii kadenpoit

Pabouas nporpamma paccmorpeHa u 0j06peHA Ha 3aceqanuum y4eOHO-METOIMUECKOM

i I

Komuccny Haupasienus 12.03.05 "Jlazepuast Texuuka U nazepHble TeXHOIOTHR" |
Ipotokon Ne A4 or 72 7. 2078105

HpeHCGHaTeJ'IB KOMHCCHH

: ~ C.M. Apakeiss
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JIUCT NEPEYTBEPKIEHVSI ‘
PABOYEIT LIPOTPAMMbI JIMCLTLTHHb (MOZLY.IsT)

Pabouas nporpamma ofio6pena Ha {0 7/¢ AL 77y1eGHbIii rox

[IpoTokon 3acenanust Ka(be;[py Ne 7 oT Z7. &F /¢ Tona

/'/ e ./, . £
3aBejryrolnuit kadeapoit /7 ,,/‘ ,__—‘-;’7;’;1226:&-(&4?{./- L

7
)

/

Pabovas nporpamma ono6pena Ha 2 0/7-]0/4 yaebuslii Tox
IIporokon 3acenanns kadeapsr No  / ? 30 0K, /7 rona

/ / A Engw C. A7,

3aBeayromui xadeapoit

PabGouas mporpamma onobpeHa Ha /8-¢ Y4eOHBII roJ

ITporokoi 3acenanus kadpenpbl No ./~ or (23 %/ Lrona
e 7

3aBenyromuii kadempoii s /d Wdlceceste E25

L
Pa6ouas mporpamma ogobpena va 14-2 0 y4eOHBII Toj
[IpoTokona 3acemanus Kadeapel No 1 or () QE%‘:D roja

,/ - 2 Fooeiomaim 7
3aBenyromuii Kadeapoit !ﬁﬁ }4'&4:,@50% OU
il

/
Pa6ouas nporpamma o06pena Ha yueOHBIH Toj
IIpoToxon 3acemanus kadeapsr Ne oT roga

3aBenyromuii kademapoi




