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oQnqnaJrbHoro onnoHeHTa Ha AuccepTar{Hro

AY/IO BOfr TarrsHu Bn mropoBHbr

Ha reMy:

(A H HAM H KA rE H E PAIIuvr TB E PA OTE/I b H O r0 KO/l b II E B O rO q 14 n -IA3 E PA C

o nrHq EC Ko Ii H EB3AI4M H OCTbrO, CO3AAH H O ru MAf H HTH bt M IrO/r EM >,

npeAcraB/reHHyrc Ha coucKaHr4e yqeHofi crenenu

KaHAuAara QusuKo-MareMarnqecK?rx HayK

no cneqr4aJrbHocrn 01.04.05 - onrnKa

{raccepraqnoHHafl pa6ota Aynonofi T.B. nocBsrqeHa aKcnepuMeHTaJrbHoMy

HccJIeAoBaHHIo HoBbIx nyrefi ynpaBJIeHnA rrcnyrreHlreM TBepAorenbnoro KonbrleBoro Jra3epa,

Bo3HHKaIoIuux 6naro4apr o[Tr,rqecKprM HeB3ar,rMHbrM eS$errau B rtocrorHuoM MarHurHou none. B

pa6ote paspa6oran Hosntfi eQQexlusHrIfi MeroA ynpaBJre H:afl 4rEHairaurofi reHepaqr,{H

KOIrIIeBOTO tII,IrI-n€Bepa; uCCneAOBaHbI pexcrMbr reueparlnr{ KoJIbrIeBoro rrufl-rit3epa c ontn.Iecnofr

HeB3aI{MHocrbIo; lpoaH€rnpr3prpoBana Hepr3oxpoHuocrb aBToMo.[ynrrIHoHHbD( xole6arnfi

rr3nfreulrt; uccne4oBaHbr csoficrea na3epHoro r{3nfreHur B ycnoBnflx rrapaMerpnqecKoro

pe3oHaHca, Bo3Hl,IKarouero noA nogAeficrBr,reM nepr{oAr.r.recrofi MoAynrrlrllr HaKaqKr,r.

{eanrru AHccepra4uoHHofi pa6oru sBJrsrorcfl pa3BHTHe HoBbrx MeroAoB

ynpaBJIeHVfl 4aHauunofi l43ryqeHus aBToHoMHoro KoJrbrleBoro r{H[-ra3epa c [oMorrlbro

MaTHHTHOfO n}ilfli AeTaJrbHOe HCCJTeAOBaHT,Ie A:/.HaMI/.KH nSnWeH!1^9- aBTOHOMHOTO

TBepAoTeJIbHoro Ko/rbrleBoro r{Hn-ra3epa Ha YAG:Ndg* c HenJrocKHM pe3oHaTopoM npn

eos4eficrBvrvt Ha Hero nocroflHHblM HeoAHopoAHbrM MaTHHTHbTM noJreM; HccJreAoBaHHe

napaMerpHr{ecKHx pe3oHaHcHbrx netenuit, Bo3Hr4KaprrIHx npH nos6yx AelH:/|It B

vccIIeAyeMoM ql4r-ra3epe peJraKcarluoHHbrx xole6annfi Ha cy6rapr"roHrtne

nepH oAHqecKof o cr4 rHaJra MoAy lrfl\vrhl HaKaq KH.

Arryaabuocrb u HaJrqnas 3HaqnMocrb reMarHKH AnccepraqnoHHofi pa6otu

cBfl3aHa c Qyn4aMeHTaJrbHbrMr,r npo6neMaMn HeJrr4HefiHofi AHHaMHKH, c n3yqeHneM po/rn

onruqecKl,Ix HeB3aHMHbrx aQQeKToB B AHHaMHKe H3Jrf{eHHfl aBToHoMHbrx rBepAoreJrbHbtx

Ko/IbIIeBbIx JIaBepoB. llpone4eHHbre B Ancceprarlr{H HccJreAoBatlafl npeAcraBJrflrcT TaK}Ke

nplrKJla4Hofi rlHTepec AJrfl Iqenefi MerpoJI orvrw, xnaHrosofi u HeJrHHe finofi onrHKH,

nocKoJlbKy l{ccJleAyeMbre /ra3epbr flBJrflrorcg r4cror{HnKaMr4 Bbrcorocra6nJrbHoro Hgryr{eHnfl

B TaKHx npnJloxteHuflx. Hosnre Bo3MoxHocrn ynpaBJretvfl 4nHartanxofi vt3Jt]yqeqvrfl,

HsyqeHHble B Anccepralq'Hn, no3BoJlflror pacml4paTb QynrcqnoHaJrbHbre Bo3MoxHocru TaKHx

HCTOI{HH KOB H3JIr{eHHs.



,{ucceprallnoHnafl pa6ora cocronT H3 BBeAeHHfl, r{erbrpex rJraB, 3aKrrcr{ eH:afl vr

cII HcKa r{r4THpyeMbrx HcToqHH KoB.

Bo nne4eHnla o6ocHosaHa aKTyaJlbHocrb reMbr, cQopuy/rnpoBaHbr r{eJrn Anccepraqnu

H OnHCaHa ee crpyKTypa H ocHoBHbre noJlolKeHvrfl,, BbrHocHMbre Ha 3arqHTy.

B nepnofi rJIaBe npl4BerqeH o6eop Jrureparypbr no HeJrHHefiHofi AHHaMHKe

TBepAoreJlbHblx KoJIbqeBblx "nasepon. B o6sope orpax(eHo coBpeMeHHoe cocroflHHe

HccJleAoaaHn: ir B grofi o6tacrw, onncaHbl ocHoBHbre pexuMbr reHepalg.vrvr rBepAoreJrbHbrx

KoJIbI{eBbIx JIa3epoB, o6cyxAarorcq pa3rr,rqHbre yxe H3BecrHbre cnoco6u ynpaB reHHfl

pe)KHMaMH reHepaqr,rH aBToHoMHoro qHn-/ra3epa H Jra3epHbrMH napaMeTpaMH.

Bo nropofi rJIaBe npeAcraBJreHbl pe3y/rbrarbr HccJreAoBaHvrfl TeMneparypHofi

3aBHcHMocrH roeQQuI-[HeHToB cBfl3vr Bcrper{Hbrx BoJrH r{epe3 o6paruoe pacceflHne. B

pe3yJlbrare arl,Ix HccJreAoBaHHfi yctaHoBJreHo, r{To H3MeHeHI,re reMrreparypbr luroHo6,norca

Jla3epa famtunHoro anerueHta) n03BoJlrrer peryJrHpoBarb orHo[reHHe nao4ynefi

rcoeQQnqLIeHToB cBfl3r4 v co3AaBarb Hecl4MMerpnqHyro cBfl3b Bcrper{Hbrx BoJrH [c

HepaBHbIMH MoAy:nAMvr rcoeQQuqneHroB cuflsvr AJIA BcrpeqHbrx HanpaBrennfi). [aHo

KaqecrBeHHoe o6rqcHeHue o6HapyxeHsofi HecHMMerpHH Ha ocHoBe MoAeJrH c AByNts

TUnaMId I{eHTpOB paCCeflHHfl CBerOBbrX BO/rH B KOJrbr{eBOM pe3OHaTOpe: Ha

HeoAHopoAHocrsx rroKa3areJr.fl npeJroM reHlafl v Ha HeoAHopoAHocrflx norrrorrleHHr [norepn)

BHyrp14pe3oHaropnofi cpeAbr.

B atofi rJIaBe raxlre npeAcraBJIeHbI pe3yJrbrarbr arccnepuMeHTaJrbHbrx HccJreAoaatuir

Hen3oxpoHHocru aBToMo AyIIfl,Ur4oHHbrx ro"ne6aHufi, vro no3BoJrnro yroqHuTb BeKTopHyto

MoAeJIb TK/I. Cpanueuue gKcnepI4MeHTaJIbHo H3MepeHHofi 3aBucr4Mocrn c reoperrar{ecKn

BbIqHcJIeHHofi rIo3BoJrHJro noJrf{HTb orleHKy Qaxropa aMnrrHry4Ho-Qasosofi cBA3v.

B rpernefi uane npeAno)I(eH n I4ccJIeAoBaH aQQexrnsHnrfi cnoco6 ynpaBJreHnfl

ArnaMlaxofi HsJr) {eHHs Ko/rbr{eBoro r{Hn-Jra3epa na YAG:Nd, ocHoBaHHbrfi na nos4eficTBvlvl

Ha aKTHsHntfi aJIeMeHT HeoAHopoAHbrM MaTHHTHrTM noJreM, co3AaroquM KaK qacrorHyrc,

TaK A 3HaqI4TeJIbHyro aMnJrr,rryAHyro HeB3aHMHocrb KoJrbr{eBoro pe3oHaropa. B rJlaBe

npoAeMoHcrpHpoBaHbr B03MoxHocrH MeroAa: sKcnepHMeHTaJrbHO peaJrHsoBaH pflA

aBToMo AyJrfll4r4oHHbrx u crarluoHapHbrx pexr,rMoB reHepar{HH, pe)ruM 6uewuilt c

6onnurofi .IactorHofi no4cranxofi v pe)KHM AuHaMrqecKoro xaoca, oAHoHanpaBJreHHufi

pe)KHM reHepal{Hu c MoAyJrflquefi Ha qacroTe pe/raKcarlHoHHbrx xone6anufi, pexr4M

cnHQasHblx nynacaqnfi. Taxxe c rroMorr{bro AaHHoro MeroAa Hafi4eH Hoeolfi

KBa3I,InepHoAHr{ecxufi pexnM aBToMo Ayrr.rluoHHbrx rcone6aHufi c HH3Koqacrornofi

HMny/IbcHofi orn6arcqefi. VcctegoBaHbr BpeMeHHbre H cnerffpaJrbHbre xapaKTepHcrHKH

H3ryqeHnfl,,araKx(e Hafi4eHbl ycJIoBHfl Bo3HHKHoBeHr,rfl DToro pe)r{HMa reHepaL1vrr4.



Ilpone4eHHbre s erofi rJraBe Hccne$oBaHnfl noKa3aJrrd, r{To B KoJrbr{eBoM qun-ra3epe

Bo3HHKaer neueo6pasHufi xapaKTep 3aBHcHMocrH cpeAHHX eHa.{eHufi HHTeHcHBHocTH

BcrpeqHblx BOJIH or BeJII{IIHHbI .IacrorHoil HeB3aHMHocrH. VctanogJreHa Bo3Mo}r(Hocrb

Bo3HHKHoBeHHs B qnn-Jla3epe pexuMa iuenufi  c paBHbrMH 3HaqennflMr4 HHTeHcgsHocrefi

BCTpeqHbrx Bo/rH.

9etnepran rJIaBa Al4ccepraq:ar nocBxrrdeHa HccJreAoBaHHro A:a*aMvrnvt reHepaqnn

I(OJIbIIeBoro qHn-/Ia3epa npH napaMerpnqecKona nos6y)KAeHHH peJraKcar{HoHHbrx KoJre6anufit

Ha cy6rapMoHHKe BHeIIIHeTo nepuoAnqecKoro cnrHaila, Moqyrrupyrcil{ero HaKaqr(y Jra3epa.

IIpu napaMerpnr{ecKoM nos6yx Aet:avr peraKcar{HoHHbrx xole6auufi Ha cy6rapruroHHKe

BHerlrHefo MoAyJrHpyroIIIefo cHFHa.na, B Ko/rbr{eBoM r{Hn-ra3epe o6HapyxeHa

6ucra1uJrbHocrb reHeparlnn. Hccne4oBaHa AHHaMHKa vsrrweHufl KaK B ycJroBnflx

oAHoHanpaBJIeHHofi reHepar{Hn, TaK" H npr4 AByHanpan.neHHofi reHepaqgH. Hafi4eHu

rpaHHIIbI o6lactefi 6ucra6uJlbHocrv , r4cc/IeAoBaHbr o6nactu cyqecrBoBaHgrr

KBa3HnepHoAI,It{ecKOfO pe}KHMa H pe}KI4Ma AHHaMHT{eCKO|O XaOCa B 3aB%CVMOCTH OT

napaMerpoB MoAyJIflUkru HaKaqKH [uy6nHu H qacrorbr MoAyJrrqr4r4).

B saKrtoqeHHH cQopvrynl4poBaHbl ocHoBHbre pe3yJrbrarbr H BbrBoAbr AnccepraqHu.

llpe4craBJleHHan pa6ora rloKa3blBaer BbIcoKHfi yponeHb KBaJrHQurcaqH1g_ coucKare/rfl.

Pa6ora oQoprurneHa B coorBer crBt:a c rpe6o BaHvrAMvr BAK, Hanr4 caHa rpaMorHo vr fl,c1o,

npeAcraBJrser co6ofi BnoJrHe 3aKoHqeHHoe HccJreAoBaHHe.

O AocroBepHocrlr noJlyqeHHblx B pa6ore gKcnepnMeHTaJrbHbrx pe3y/rbraroB

cBI'IAereJIbcrByer vx corJlacne B pflAe rlepeKpbrBarorrluxcs o6aacreil c pe3yJrbr araq2t,

noJIr{eHHbIMI4 ApyrHMkr uccileAoBaTeJlfl,Nlvr, a TaKXe r,rx KaqecTBeHHoe cofJracve c reopnefi

TBepAoreJlbHoro KoJIbLIeBoro Jla3epa. Pesynrrarbr pa6oru anpo6npoBaHbr Ha BeAyrqHx

MexAyHapoAHbIx H Bcepoccuitctcux xoHQepeHl{I4flx, ony1nuKoBaHbr B BbrcoropefirgHroBbrx

peQepnpyeMblx HayqHblx us1aHnnx. Buno4u Ancceprar{Hr4 npeAcraB/rrrrorcs BnoJrHe

o6ocHoBaHHbrMtr.

IIpe4ctaBJIeHHble pe3y/Ibrarbr flBJrfllorcfl HoBbrMH. B pa6ore BrrepBbre

npoAeMoHcrplzpoBaHa B03Mo)KHocrb H3MeHeHHfl roaQQurIHeHToB o6parHofi cBfl,3vl

BcrpeqHblx BoJIH npl4 H3MeHeHuv reMneparypbr uoHo6loKa. HsyveH r,r [peAJIoxeH Hosrrfi

cnoco6 sQQexrHBHoro ynpaBJleH:afl  4nHaunxofi  reHeparlr4u aBToHoMHoro r{r4n-ra3epa c

noMolI lbrc HeoAHopoAHoro MarHHTHoro nors. B qnn-ra3epe peaJrn3oBaH pex(HM 6uenufi  c

paBHbIMI,I cpeAHHMH 3HaqeHHflMr4 HHTeHcuenocrefi Bcrper{Hbrx BoJrH H nocrogHHofi

qacrotHofi noAcraBrcofi. O6HapyxeHbl HoBbIe pelxuMbr oAHoHanpasreHHofi H

AByHanpasreHHofi reHepaqnI,I aBToHoMHbIX TBepAoreJrbHbrx KoJrbUeBbrx JrasepoB c

onruqecxofi  Hes3aHMHocrbro pe3oHaropa.

IIpu oIIeH Ke AH ccepral-lu oH Hofi pa6orbr cJreAyer orMerr4Tb H eKoropbre HeAocrarKr4 :



L. IlonHocrblo orcyrcrBylor AaHHbre (utu HX oqeHr uaao!) o napaMerpax HeoAHopoAHoro

MarH HrH oro n oJIfl (HanpnxeH Hocrb, BvrA pacnpeAe/r eH Hfl B npocrpaHcrn e).

2.Ha nrofi B3rJIflA, oqeHb MaJIo yAeJIeHo BHHMaHnn peraKcar{HoHHbrM xole6anvtflM, Koropbre

xapaKTepHbl KaK noo6ule AJrfl TBepAoreJrbHbrx Jra3epoB, TaK v AJrfl Ka?KAoro

AHHaMHqecKoro pexnMa TKn.

B IIeJIoM, HecMorpfl Ha cAe/raHHbre 3aMeqaHnfl, Auccepr a\vn T. B. Ay"rronofi

npeAcraBJlfler co6ofi 3aKoHr{eHHoe HcclreAoBaHue, HayqHafl 3HaquMocrb H opHrHHaJIbHocTb

KOTOpO|O He Bbr3brBaeT coMHeHHfl.

AntopeQepar pa6otrt Aynonofi T. B. coorBercrByer coAepxaHaro AHccepTar{HH.

Pesy"rruraTbl B AocraroqHoM o6reue onylnuKoBaHbr B HayqHbrx xypHaJrax H npeAcraB,neHbr

Ha HayqHblx ttoHQepeHl{Hflx. ,IIH.rHHfi BKJrarq aBTopa He Bbr3brBaer couHeHufi, aBTop

AeMOHCTpHpyer BblcoKyr,o KBaJrHQraxaqurc KaK Ha sTane tIpoBeAeHHfl sKCnepuMeHTa, TaK H

Ha aranax o6pa6otnn H HHTepnperar{HH DKcnepHMeHraJrbHbrx AaHHbrx.

Taxnu o6pasonr , v3 BbIIIIeH3JIoxeHHoro cJreAyer, qro npeAcraBJreHHafl K 3arrlr{Te

AucceprallnoHHafl pa6ora T. B. Ay.rronofi yAoB/rerBopfler rpe6onaHr4flM BAK,

npeAbsBJIfleMbIM K Ancceprarlr4sM Ha coHcKaHHe y.reHofi creneHn KaHAHAara HayK, a

T. B. Aynona sacrylntrBaer npucyx Aetvrfl, efi yreHofi creneHu KaHAHAara QusHrco-

MareMarr4qecKnx HayK no cnequaJrbHocrn 01.04.05 - onrnKa.

Be4yuqufi HayvHufi corpyAHHK

Llucrur,yra IIpu KJraAHo ir Qusurcla PAH,

A.0.-M.H. II.A. XaH4oxnH

llo4nncn II.A. XaH4oxraHa
.J't/$t

yveHufi ceKperapn HII<D Frm
. / . i  p -

Aorffop Qus.-r,aar. HayK f i!' f B.E. flIanorrHHKoB

XaH4oxlrH llaeea Ane uia uayvHufi corpyAHHK, 3aMecrnTeJrb
3aBeAyrcrqero oTAeJroM HaH torcouyncrBuTeJrbHbrx onruqecKux H3Mepenuft
orAerleH Hfl HerlvnrefiHofi arrurffifrffi r4ou HHcrnryra npuK/raAHofi QHsramn PoccHficxofi
aKaAeMHH HayK. A4pec: 603950, r. Huxnuit Honropo4, |CII-L20,yn.VaynHoBa, A.46.Tea; +7
(831) 4L6-49-87. E-mail: khando@appl.sci-nnov.ru.
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