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oQuuuanhrtoto otnoHeHra
Ha arccepTarlrrc PofanuHa Bnaar.rMl,tpa E$rMoBuqa

(CToiKocrh Marepua,toB cllJloBoi ol1ruKr.,
K BO3.qeiClBIrrc MOUIHETX XMnynbCOB l,l3nyqeHur co2-ra3epoB)),

IlpencraBneHHyro Ea ooflcKaHrie rreHoi creneHx aol(Topa tDq3l.lKo-MaTeMaTllqecKr,lx Hayx
no cneUu&rrBHocrx 01.04.07 - $rt3r.{Ka xoHIeHcxpoBaHHoro cocrotHlrt

IIpeAMeroM AxocepraulroHrofi pa6orH B, E, Poca,tuua tB,lterct gKcnepttMeHTtulbHoe

Ir3yqeHxe (br€urx npoqeocoB, orpaHtq BarclqtB peajlbllyrc onTl-rqecKyro croiKocr6 gneMeHToB

oxnosofi onTxkl, AeioTBytl)ulr,rx MorqBglx ra3epHblx ol.rcreM Ha yrreKUcnoM fa3e, co2_ra3epH.

oTlrqatouueor sErco(tM KnII I,l cnoco6Hocrbro /qaaaT6 KtJloBaTTll onTuqecKoi MotqHocrx B

HenpepbrEHoM p€xtMe I,l Kuno.qxoyJlu SHepftll.l B IlMny,'lbce, npoqHo 3aHxMaFoT cBolo Hllllly B

cospeMeHHoM, BecLMa o6uil,lpHoM t,, MHofoo6pa3HoM, Jra3epHoM Mxpe, Haxo,Ilt Bce fioB6le

nprMeHeHut.  B cBoeM cneKTparbHoM auana3oHe, or 9 ao l l  MXM, Iro SHeprerl | lecKrM

napaMerpaM oHI,t I,| oero/'lHr ocTaloTct BHe xoHxypcHunt, Art rl3y'leHut B ra6oparopHblx

yotoBxrx npoueccoB onrr.r'{ecKofo pa3pyueHLlt B6lco(onpo3paqH6lx LlJll,l B6100Koorpol(abuux

MaTepuanoB He o6t3aTe,lbHo r.rMeT6 Jla3ep 0 oqeHf,6o,16uJofi gHepfijetr B lMnyrLce, ecJlll

rcnoJrr,3oBarb ocrp),ro 0oKyct.poBky lly,la B nrrHo pa3MepoM B corHlo Ml'tKpoH. lloaaB,rtlouee

ooJr6t!fiHcrBo xccneaoBaH fi tMeHHo rax fi npoBoarrot. nepeHoc nory'laeMblx npx SToM

pe3yJrLTaTOB Ha yCJIOBllt gKcntyaTalltll'l MOlUtll,tX UxpOXOAlrcprypHLIX na3epHblx ollCTCM -

caMocrorrer6Hat u aeoLMa HenpocTa, 3ajnqa, B npelcTa8neHHoi pa6oTe ocHoBIILIe

3r(cnepraMeHrbr npoBo.qtTct c aJlt HHoQoKyoHOi OflTllKOfi l'l npu oaHruMeTpoBoM pa3Mepe

Jla3eprom ntTHa Ha o6pa3ue, T. e. 3aAaqa Macura6upoBax[t Ha onT[lecKtre SJleMeHTlI

peanbHblx BbtcoKoMorllH6lx Jla3epoB repecraer 6hrr6 npo6neMofi, fl )'l(e oaHo 3To

o6crogrerr,orso o6ecne'lrrBaer AaHHoi Anocepral{ntl a(TyarbHoorb x HoBll3Hy. flpoBeAeHHlte

B. E, PoranxHbrM ,tccJleAoBaH t Bblnorl tcH6t Ha BblcoKoM npoocc(l , {uHanbHoM ypoBHe' Ialor

6orsuoe roruqeorso ucHHofi uHOopMaqtu lr:rxollt lct Ha nepe,aHeM xpae 0yH,qaMexranbHotr

u npuMaaHofi Halrt(t, o tpl,r3u(e KoHleHcL{poBaHHoIo cocTotl{tig BelIecTBa

[ocKonlKy a,lrHa Bonuhl a3r] IeHut co?-'qa3epa Ha noptaot( 60tLuie' qeM B BunuMoM

n 6.,tuxFeM l4K axana3oHe cneftTpa, To rpe6oBaHlt K KaqecrBy o6pa6orKu oflTFtecKux

noDepxHoc-rtil 3Aec6 cylqecfBeHgo Hfixe. OAHaKo o6LrrrHLre orrrdqecKlte crecrlaI,j KBapIl3Aecb

coBeprDeHflo Henpo3paghbr, no3ToMy npuxoaurct lrcnorL3oaarb llpyfne Marepxanbl' MoHo-

ru6o nonn(pucra,qn!.recKue, B nrireparypHoM o63ope ntcceprauux aBTopoM nonpo6uo

paccMorpeHEr rpe6oranul. npea6gBnteMlte K onruKe Co2-na3epoB, BHtBneHbl Kprrrepuu

B6r6opa onr .rscKrjx Marep anoB ntt na3epoB BBlcoKot MoulHocrtt 
',l 

npoaxatq3tpoBaHLr

.l



AaIJHEIe no oBoicTBaM rrMeroqxxor seulecTs. B. E, PoRrrrHbrM nccreAoBaHo noBeAeHxe non

MOTIHbTM ra3epHr,rM rMlynbcoM boflBrJrjHcTBa onl.ngecKx npo3paqHBrx B cpeIHeM I4K

ar,rana3orie MaTepr roB, [paKTurr€cKr npxMeHhM6rx B xaqecTBe SJreMeHToB npoxolHot

nal3€pHoii onTr,rKr{ (13 BuIoB r,IoHHbIx I,l nolynpoBonHuKoBbrx KpllcTainoB). x olpeAereHbl

9HepfeTuqecKHe nopof ux cToii(ocTl., K Bo3aeicTBrro M XpoceKyHAHoro xMnynbca co2-

na3epa. O6Hapyxeno! qTo ocHoBHBrM d)aKTopoM. nr.{MtrTfipyoUnM pa6oTy peanLHoro

onT qec(ofo 3JreMeHTa! rBrreTcc Hx3KonopoIoBbtI npo6oi Bo3!,xa B6.J r3u efo noBepxHocTn,

Bo3Hukatoqufi npt nnorHocrl,r ra3epHoii ?Hep iM :,10 Ax/cv:. Ha ocHosarrn aHanx3a

norfreHt6lx peyr6raroB c,qenaH BEr6op B norlly MoHo(prcrannoB NaCL Ge, npoqeccaM

ra3epHolo Bo3,qetcTBttt Ha (oTopbte nocBtuleH6l aBe oTAenhH6re t,JlaBbl AuccepTarltjr.t,

npeAsaptreJt6Hlre nccJre,qoBaHxr 3aBr.rcl{Moorlt roror!rqrenra onrtqec(om

I|Or,1OlleHlrt MOHOKptcTalJltrrtecl<oao repMaHr,r,r ol efo ylefl6Hot-o lJIeKTpIqec(oao

conpoTlrBJleH[t no3BoJItnlr onpe/lenxTh onTnMaILHyto cTeneHE rerrpoaaHxr 9Tofo MaTeptajra.

3KcnepfiMeHTatBHo AoKa3aHo, qro onrr$ecKoe nospexlente repMaHHcBofi onrxKh BcetAa

3apoxAacrcr Ha nosepxHoc, u. CHaqa,ra JtoKa^nllo, Ha nornoutarutuux Ie+eKTax Lt

HeoIHOpO,qHOCTtX npnnOBepXHOCTHOIO CnOr, a Ilpt,i 4.lJ1lHefitlleM HapaDlriaaHx,t nloTHocltt

na3epHoi MoulHoclr, - rro Bcet ruroulal'll,t la3epHolo nrTHa, !r3-3a paSBrTl,, npouecca

,laB!,tHHOfO OnTIqeCXOr\) IlpO6Ot B nOIC 3neXTpOMafH'{]rrOi BOIIILI. nOIJtO!.lCHI,tC CBO6OnsrMl,|

HOcHTerrMr.r  9neKTpoHHoi J ' laBr.rH6r B HapyureHHoM npu no,txpoB(e npf inoaepxHooTHoM cj loe

gKpaHflpyeT o6reM MaTepxaJra oT aeIcTBrt la3epHofo u3JryqeHtt, a BllcoKat MexaHlrqeckat

npoqrrocrb He rro3Borrer 
'roBepxHocrHbrM 

pa3pyueHxrM flpoHxxarb Brry6L. B pe3ynbrare

onT qec(oe noBpexAeHte ocTaeTct,loxajtx30BaHHbrM B croe ronUIuHofi HecKoJlLKo MI,tKpoH, a

aoporccmtuue KpyrlHora6apqTH6te onT qec(fie 
^eTarx 

ynaeTct BoccTaHaBJluBaTL n',TeM

noBTopHon 11epenonupoBKr.r,

IIpoBeIeuHr,re B pa6ore gKcneprMerr6r no(a3a,!u. qro cc,ttt tlx3(onopoIoBbrfi Jla3epHl,rfi

npo6ofi Bo3lyxa B6,tx3l,l noBepxHocTlt rcpMaHtr Moxer npouoxoAr.rrtr 6e3 Bxlr4MLrx

nocnelcrBrri, To s onyqae ulenoqflo-raror,rAHbtx KpHcranros 3To npuBoAur K Heo6paruMBrM

pa3pyueFqqM. I4x HeB6tcoKar MexaHaqecKarr npoqHocT6! IrIacTI,trtHocTL, o6lefqeHHoe

Tpeulr,rHoo6pa3oBarrue BlonL nnocKocTeF cnafiHooTn nprRo/'lrT K rreo6paTrMr,rM pa3pyrxerrrrM,

npoHumlo[Ir,tM B o6!eM MaTeprana, KpoMe Toro, B o66eMe KptcTanloB npoMHrxJ'r€HHoi

qr.icToTEI Ha6lloaaeTcr o6pa3oBaHue MuKponoJrocTei parMepoM B aectTKl{ MriKpoH c

nroTHooThlo Ao 105 cu_r, AsTopoM flo^po6Ho t:lyrreH MexaHx3M ao3HrlKHoBeHur nonooTe! -

oflTtqeckui npo6oi Ha cy6MtKpoHfiLrx Bkrrrto!]erlurx H rrornoruarculrx rreoAHopo4rocTrx

MaTepHara, flpoaeMoHcTpxpoBaHo 3KcnepuMeHTanr,lro, rrTo Bo3Hr.tKrrue nojrocTr,r

3aJleqlrBaloTct, a MexaHuqecKre HanptxeHttt B 
'fx 

oKpecTHocrt{ roqe3arcT B npo{ecce oD|(I]ra



I{pucTaJrJroB npx arMocibepHoM aaB,,reHUu. llpe.qnoxeHo raKrrM o6pa3oM pecraBpr,rpoBarL

nOBpexAeHHBIe OnTrIqecKue 3neMeHTbl MOUIHBIx CO2-Ia3epOB.

3Ha,{urenbHoe BHuMaHrie B pa6or€ yleneHo npoueccaM B3a MoaeicrBur na3epHofo

HMnyr.rbcHoro r.r3JryleHut c noBepxHocrbro Br,rcoKoorpaxarculHx MeAHLrx 3epKajr. Pa:pa6orana

Meroar{Ka roqHoro x3MepeHrt l(ogo4)nureHToB orpa!}KcHrr,6:rr'srrx x 100%o. IlpoBeaeHrr

rccreloBaHtq npoueccoB orceqnj orpo(eHuoro ,la3epdoto tMnyn60a 3a cqet nofjtouefiItt B

nna3Me HH3(OnOpOIOBOrO npo6ot BO3A),xa B6nll3r,r nOBepXHOCTr. t43y-reHa MXr(pOCTpyKTypa

ae+eKToB, Bo3tlt karcqtx D Malepuare 3epKana B pe3ynlTare ra3epHolo Bo3leiicrs c. IIpu

3ToM o6HapyxeHH npx3Baxu aloMaqbfloro Macconeperoca! o6lrcrreM6re 3ooe(TrBHofi

nepe,qaqefi 3Hepruu B ylrpyryrc Bo,'rHy. llpa(rxqec(xe pe3ynhrarrrr aaHHLrx nccrenoBaHxfi

caq3aHLr c Ha6nroaa€Mr,lMl.t lo+eKTaMr{ oqfioTX,{ DoBepxHo0lu 3epKara nol aefierBr.reM

ra3epHoao rMnynbca. Pa3pa6oraHa MeroAtka BoccraHoB,reH!.tt cBoficrs Jra3epHbrx 3epK!Ln.

aefpalupoBaBur.rx B xole attTen6Hoff lKct,'tyaTauru,

qpe3B6r'{afiH6ri xHrepec npeAcraBnrlor npoBeAeHHLre B pa6oreI,lccretoBaHxr HoBoro

Marcpxajra "la3epHofi onTl{(tj - nor[xpucraflrrqecxoro a"rMa3a. PeyJr6TaT6l MoaetLH6lx

3t(cnepuMeHroB no Bo3IeioTaxro Ha oxtar(AaeMoe aJIMa3Hoe oKHo cQoKychpoBaHHofo

H€npepErBHom JrzBepHoro nyqKa MorqHocrLlo l0 l(BT ),6eaxrer6Ho aeMoHcrpr,rp)4or

nepcnekTrBHocT6 TaKoro onr,rqeckoro 3reMeHTa,

AocroBepHocrb nory{eHHr,rx pc3yn6TaroB o6ecncqeHa KoMnJrerclrLlM xapaKTepoM

ficc,teloBaHat.  npoaeleHHsrx c npl, lMel lent,eM 0oBpeMerrHbrx MeToaoB onTuqec(ofo

3kcneprMeHTa. o6ocHoBAHHocT6 c,{eJlalllll,lx BblsoJloa rroafBepxlaerc, (otlriqccTBeHH6lMl.l

otIeHKaMu, BHno,qHeHH6lMU Ha 6a3e CyUeOTsyK)UUX -reopel XqeCkXX flpenCTABJleHUfi,

HoBu3Ha pe3ynbraros o6ycJroBJreHa He roJloKo IrpljMeIrelIueM na3epHLtx HcroqHt(oB

B6tCOt(Oi MOlllHOCTU, nO3Borlt!Ottll4x t{CnOrb3OSar6 dJOKaJIhHOe fltrHO 60.llblllrX pa3MepoB, IIO l'l

lltrporofi loAxoAa K perllcHwo rMeloulrrxct npo6reM. cxcreMarrtteckttM tl BcecropoHHxM

xapakrepoM npoBe.qeHHLrx fi ccre,loBaHrlfi .

Kak u Bo BcrKofi 6oir,uroi pa6ore, B peuefl3lrpyeMofi atcoeplatl tt HauJtrtcb ocHoBaHur

Arr pr.qa 3aM€qaHlii.

l, Ko:{$rqrenr nortrorleHtrt repMaHllt B onpeaentJrct u3 cneKrpos nponycKautt. flpu

31oM y/laBaJloct, urrueprrl p na ypoaue I0_? cM l4i rexcra HeIIoHtTHo. KaKoBa

norpeuHocrr, 3Tr,rx n3MepeHui? flpu ronrllxHe d = 2 cM npttBeAeHHo€ aBTopoM yclloBte

.q/'rr Mr.rH MaJrbHErx oua6ox r:vepeatfi 0,1? < ,r1 <2,6 3aBeAoMo He BblrorHqerct

2. Ocraerc, n€ roHbrM. KaKI,IM uuelttlo o6pa:ov cipolr,'rac6 3aBrcttMocr6 Ko3{biDuqtieH'ra

He,'ruHefiH6rx noTepl, ol rx'{ptrHLI 3anpeqeHHoi 30Hbr Marept,ua an9 ll]enoqHo_

raJrolr.qnlrx r(prclunoB, eoru ottu rtr6o pa3pyuanucB nepBLlM xe flMnyr6coM, Jru6o

6Brcrpo AerpartrpoBa"ru c pocroM.Ixcna xMnyrbcoB.




