OT3bIB
opuIHAJIBLHOIO ONNOHEeHTAa Ha AuccepTauuio TpydanoBa Anekcanapa
- Huko/s1aeBu4a
«TepmoMexaHnvecKHe MPOLECCHI B CMENHAJbHBIX ONTHYECKHX BOJOKHAX MPH
HX NMPOM3BOACTBE M IKCILIyaTAllHN», O cneunajbHocTH 1.1.8. Mexannka
ne¢gopMHpPYeMOro TBepa0ro Teja, NpeacTaBjJeHHYI0 HA COUCKAHHE YYeHOH
CTeNeHH JOKTOPAa TeXHHYECKHX HaYK, BbiNoJHeHHYI0 B DI'”AOY BO
«IlepMckHnil HAIMOHAJIBHBIA HCCIEJ0BATENbCKUH MOJIUTEXHHYECKHI
YHHBEpPCHTET»

Huccepraumss  TpydanoBa Anekcanapa HwukonmaeBuua  mocBsiieHa
UCCIIEJOBAHUIO 3aKOHOMEPHOCTEN dhopMupoBaHUs OCTaTOYHBIX "
TE€XHOJIOTUYECKUX HaIPSIKEHUI B CIELUANbHBIX ONTUYECKUX BOJIOKHAX, KOTOPBIE
MOJIyYUJIM IIAPOKOE NPUMEHEHHE B KaueCTBE UYyBCTBUTEIBHBIX 3JEMEHTOB B
JNaTYMKAX PA3IMYHbIX GU3MUECKUX IMapaMeTpoB. Takue BOJOKHA U3rOTaBIMBAIOTCS
METO/IOM BBICOKOTEMIIEPATYPHOM BBITSDKKHU U3 NMPehOPM COCTOSIINX U3 KBAPLEBBIX
CTEKOJI, C HEOOQHOPOIHOM IO MOMEePEeYHOMY CEYEHHUIO KOHIIEHTpallen JIerupyroIInX
no6aBok. Peammsyromuecs JOCTATOYHO CJIOXHBIE TPOGUIH  JISTHPOBAHHS
HEOOXOAUMBI JJIsi TOTO, YTOOBI CGHOPMHUPOBATH CBETOMPOBOMSILYIO JKUIY H
obecrieunTh B HeH 3aJaHHBIM YpOBEHb W KOH(QUIYpAIMIO IOJIeH OCTATOYHBIX
HAIPSODKECHUM.

CnexkTp H3roTaBIMBaeMbIX ONTOBOJOKOHHBIX CEHCOPOB Ha OCHOBE
CHELHUAIbHBIX CBETOBOJOB KpailHe IIMPOK — OTO THPOCKOMBI, HJaTYUKU
NepEMEILICHNH, TeMIlepaTyphl, NaBJeHUs, MOTOKa, BUOpallMid, YCKOpEeHHS U JIp.
PacnpenenenHble ONTOBOJIOKOHHBIE [aTYUKA Ha OCHOBE TaKHX CBETOBOJIOB
3a4acTyl0 HCIOJB3YIOT B Ka4eCTBE CHUCTEM MOHUTOPHUHIA HWHKEHEPHBIX
KOHCTPYKIMM, BHEAPAIOT B KOMIIO3UTHBIE MaTepHasbl, 4YTO JejlaeT paboTy
BOCTpeOOBaHHOHN U aKTYyaJbHOIM.

3ajayu, KOTOpbIe CTaBUT Iepej coOOM aBTOp B JaHHOW paboTe SBISIOTCA
MEXIUCLUUITMHAPHBIMU U TPeOYIOT 3HAHHUI MEXaHHUKH J1e(hOPMUPYEMOTO TBEPOTO

T€JIa B COYC€TAHUU C IOHUMaHHUEM XUMHWYECKHUX ITPOLECCOB U OTHACTH C OITHUKOM.
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[To-BuaMMOMY, 3TOT (GaKTOp [elaeT JaHHYIO TeMYy Majo H3y4yeHHOH H paboT ¢
Y4E€TOM CTOJb IIMPOKOro crekTpa 3((eKToB MOBOJBHO Majlo, YTO TOBOPUT O
HOBH3He TTOJTYYeHHBIX Pe3yJIbTaTOB.

TeopeTrueckas W mNpakTUYecKas 3HAYUMOCTH IIOJYYEHHBIX pe3yJbTaToB
JTUCCEPTAIMOHHOTO MCCIEI0BaHUSl COCTOMT B Pa3BUTHM IOIXOJOB U METOIOB
UCCIIEJOBaHNS TEPMOMEXAHHYECKOTO IMOBEICHHUS, ONTOBOJOKOHHBIX H3ENUN Ha
pa3IMYHBIX 3Tamax IPOU3BOACTBA W JKcIUTyarauud. [lonydeHHble HaHHbIE H
BBIBOJBI  IO3BOJISIIOT  TPEACTaBUTh  OOOCHOBaHHBIE  PEKOMEHIALUH  II0
COBEpIICHCTBOBAHUIO TEXHOJIOTUYECKUX IIPOIECCOB, a TakXe 3HAYUTEIbHO
pPacCUIMpSIOT CYIIECTBYIOIIME TMPEACTABICHUS O (U3MYECKUX I[IPOLEeccax,
MIPOUCXOASIINX B CIEHHATBHBIX ONTHYECKMX BOJIOKHAX U HUX KOHCTPYKTHMBHBIX
3JIEeMEHTaX B YCJIIOBUSX MX MTPOU3BOJCTBA M SKCIUTyaTallHH.

ConmepxaHWe JUCCEpTAllMd W3JIOKEHO BO BBENEHUHU, CEMH [JaBaXx,
3aKJIFOYEHUH, TIPWIOKEHHH MW CIIUCKe WCIONb30BaHHOW JnuTeparypbl (377
UCTOYHUKOB). OO 00BEM AMICCePTALIMOHHOM paboThI cocTaBisieT 377 cTpaHULL.

Bo BBegeHMH TPUBOAWTCS JOCTATOYHO TMOJHBIA 0030p JIHUTEpaTypsl IIO
HCCIIeIyeMO TeMe, TIOCIIeI0BaTeIbHO 000CHOBBIBAETCS AKTYaAbHOCTh U HAY4YHAs
HOBH3HA IIpe/jlaraéMbIX METOIUK 1 TOCTAHOBOK 3a]1ad.

JIoCTOBEpHOCTh PE3YJIbTATOB JIUCCEPTALIMOHHOW paboThl obecredyeHa
BBEIOOPOM XOpOIIO anmpoOUPOBAaHHBIX YHWCIEHHBIX METOJOB (METOJ KOHEYHBIX
JJIEMEHTOB), a TaKXe KIACCHYECKHX METOJ0B MEXaHWKH CIUIOLIHBIX Cpel,
NPUMEHUMOCTh KOTOPHIX K JaHHOMY THITy 3aJad XOpOIIO HCCIeloBaHa H
nonTBepxkaeHa.  [IpoBemeHbl  OKCIIEpUMEHTAIbHBIE  HCCIEJOBaHUS  Ha
cepTUPUIUPOBAHHOM 000PYIOBaHUH.

OcHOBHBIE pe3yJbTaThl, MOJIyYeHHbIE B AMCCEPTAIMH, TOKIAIbIBAIACH U
o0cyXnanuch Ha OOJBIIOM KOJIMYECTBE HAYYHBIX CEMHHAPOB, MEXIYHAPOIHbBIX U
pPErMOHAIBHBIX KOH(DEepeHIHIX.

Pe3ynbpTaThl HccienoBaHU 10 TeMe TUCCEPTAlMOHHON paboThl OTpaXKeHBI B
66 mybnukauusax. M3 aux: 18 crareit omyOnrKoBaHbI B pelleH3UPYEMBIX JKypHajax,

BXOJSIIUX B IEpeYeHb, yCTaHOBIEeHHbI MuHOOpHayku Poccuu aJist mpeacTaBIeHUS
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pe3yIbTaTOB MOKTOPCKUX OuccepTanui, u3 HUX 11 myOnukanuil B >KypHanax,

HHIIEKCHPYEMBIX B MEXIyHapOIHBIX Oa3ax nutupoBaHust Web of Science u Scopus.

B nepBoii riiaBe aBTOpOM ONKUCAaHbl OCHOBHBIE CBEACHUS O CIEIUAIBHBIX
ONTHYECKHX BOJIOKHAX, COXPAHSIOLIMX MOJISIPU3ALMIO BBEIEHHOIO B HUX CUTHAJIa,
paccMOTpeHbl OCHOBHBIE 3Talbl MpOLleCCa W3TOTOBIEHUS ONTHYECKHX BOJIOKOH
METOZIOM MOTHU(PHUIIMPOBAHHOTO XMMUYeCcKoro mapodaszHoro ocaxaenus (MCVD).

Bo BTopoii rjaBe TpWBeleH JIMTEpPAaTypHBIA 0030p  Mojenen
TEPMOMEXaHUYECKOTO TMOBEAEHUS CTEKIYIOIIMXCS  MaTepHalioB,  OIMCAHEI
KJIFOYeBble OCOOEHHOCTH PACCMOTPEHHBIX MOJIENIed, OTMEYEHbI ACIIEKThI, KOTOPbIE
MOTYT BBI3BIBaTh TPYAHOCTH NPHU UACHTU(PUKALMKU MOJIENIEN WU HE I03BOJISAIOIINE
C OCTaTOYHOW TOYHOCTBIO ONHKCHIBATH HAONIOaeMble Ha IMpakTHKe 3((EKTHI.
Marepuan o630pa mo3BojiseT nogoOpaTh MOJ 3aady Ty WIM HHYIO MOJEIb,
CIUIAHUPOBATh U 000CHOBATH HKCIIEPUMEHTAIbHbIE UCCIIEOBAHMS.

[IpencraBneHHbI B pa3znene 0030p UCTOYHUKOB OXBAThIBAET 3HAYMTEIBHOE
KOJIMYECTBO paboT, COIepKalluX IKCIepUMEHTAlIbHbIe JaHHbIe, U MOXET OBbITh
MoJIe3eH B APYrHX 3aJadax, B KOTOPBIX HEOoOXOmUMbl (PU3UKO-MEXaHUYECKUE
CBOWCTBA CTEKOJI C yYeTOM UX COCTaBa.

B TpeTneii riaBe BBINOJHEHO 0000IIEHUE U3BECTHBIX IKCIIEPUMEHTAIBHBIX
MaHHBIX II0 CBOWCTBaM paccMaTpuBaeMblx B pabore crekon. OmnpeneneHsl
aHAJTMTHYECKHE 3aBUCUMOCTH (PU3UKO-MEXaHUYECKUX CBOMCTB KBAPLEBBIX CTEKOII
OT TeMIepaTypbl M KOHIEHTpAalW{ JIeTHPYIOMUX [00aBOK i Haubosee
pacrnpoCTpaHEHHBIX B BOJIOKOHHOM ONITUKE COCTaBOB.

B 4erBepTOH riaBe coHCKaTeleM MpPEICTABICHbl OCHOBHBIE IaHHBIE O
3aIIUTHO-YTIPOYHSIIOUIUX MOKPBITUSIX CHEHalbHBIX ONTUYECKUX BOJOKOH. Jid
uAeHTUhUKAILMK MoJieNiel BBIIIOJIHEHA TTOCTaHOBKA HKCIIEPUMEHTOB U IPOBEACHBI
HaTypHble UCIBITaHUS IUIEHOYHBIX oOpasnoB. Jlns omnpenenenus KJITP
IpejioXKeHa HOBas MeETOJWKa, a IMpeICTaBlIeHHbIH OOIIMPHBIA MaTepuall
3KCIIEPUMEHTAIIBHBIX HCCIIEIOBAHUM, MMO3BOJIMII YCTAHOBUTH TaKXKe 3aBUCHMOCTH

KJITP nonumepoB He TOJBKO OT TEMIEPATyphl, HO U OT CKOPOCTU €€ U3MEHEHUS.
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OtoT 3(hdeKT B YCIOBUSX TEPMOLMKIA MOXET IPHBOAUTL K HAKOIUICHHUIO
OCTaToO4YHOM mAedopMalvik, B TOATBEPKIEHUE YEeMy IIPUBEIEHBI pe3yIbTaThl
COOTBETCTBYIOIIETO KCIIEPUMEHTA.

B nsaATOM riaBe couckareneM IMpeACTaBICH aHAlIU3 IIPEICTABIIEHHBIX B
JWTEPATYPHBIX  HMCTOYHUKAX  MaTeMaTHYecKuX  Mojened  (GopMUpOBaHHUSA
OCTaTOYHBIX HANPSKEHUH B ONTHYECKUX BOJIOKHAX C LEIbIO MPOTHO3UPOBAHUS Ha
HUX OCHOBE ONTHYECKUX XapakTepUCTHK. OmucaHa MareMaThdecKas I[OCTaHOBKa
KpaeBbIX 3a7ad [JIsl MOJEJMPOBAHMS TEXHOJOTMYECKHX 3a[a4 IPOM3BOJICTBA
CIEIUATBHBIX ONTHYECKHX BOJOKOH M TNPHUBEAEH AaJITOPUTM HUX YHUCIEHHOU
peaimzanmi. Ha MopenpHBIX 3aladax IIOKa3aHO, 4YTO IPeNJIOKEHHas MOJENb
Ka4eCTBEHHO BEPHO OIHUCHIBaeT OCHOBHBIE MEXaHU3MbI (POPMUPOBAHHS, IBOJIIOLIMH
U peJlaKcalliyi OCTATOYHBIX HAMPSKEHUH B JIETUPOBAHHBIX KBapLEBbIX CTEKIIAX

B mecToii riiaBe BBINOJTHEHA MOCTAHOBKA U PEIIeHA 3a7aya OINpeneeHus
ONTHMAJIBHOTO TIpOdHIIs JIeTHpOBaHUS. ABTOpP OTMeYacT, 4YTO IpeIONKEHHas
METOAMKA I[IOWCKAa ONTHMAJIBHOTO BapHaHTa JIETUPOBAHMS, MOXET ObITh
HCITI0JIb30BaHa JJIS MMPOEKTUPOBAHHUS CUJIOBBIX CTEP)XKHEH C pa3HBIMU LIEJIEBBIMU
XapaKTEPUCTHKAMU, HampuMmep, sl oOecrnedeHHs] IIUTENbHOW COXPaHHOCTH
BBICOKOJICTUPOBAHHBIX ~ M3ENUHA  HEOOXOAMMO  Y4YMUTHIBAaTh  JaHHBIE O
JOJITOBPEMEHHOU MPOYHOCTH.

B riaBe cemb paccmaTpuBaroTcs AeeKThl U HECOBEPIIEHCTBA ONTUYECKUX
BOJIOKOH. YCTaHOBIEHO BiIMsHHE HecoBepuieHcTB reomerpun Ha HJC #u
ONTUYECKHE XAPaKTEPUCTUKU BOJIOKHA. BBHINOJIHEHO CpaBHEHHWE W3MEPEHHBIX Ha
HATYPHBIX 00pa3iax 3HaueHHH BYIy4YelpeIOMIIEHHUS C pe3yJIbTaTaMy YUCIIEHHOTO
MOJICIUPOBAHUSI C YUYETOM pEalbHOM I'eOMETPUM BOJIOKHA U TEXHOJIOTMH €ro
usrotoBneHus. [lonmydeHHble  pe3ynbTaTbl  pacyeTa  yAOBJIETBOPUTEIBHO
COIJIacyrTCsl.

B 3ak/il09eHuH puBeeHbl OCHOBHBIE HAyUHbIE U IPUKIAIHbIE PE3YJIbTAThI
JOUCCEPTALIMOHHOIO UCCIIe0BaHMS.

B menoM, MOXHO OTMETHUTh, YTO pabOTa HANMUCaHa I'PAMOTHBIM HAy4YHBIM

SI3BIKOM, MaTepHall M3JI0KEH II0CIIeN0BATEIBHO, JOMMYHO, MOAPOOHO U 4YeTKo. B
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