
oT3blB ool4ul4ArbHof o o[lloHEHTA

AoKTopa cfu:uxo-iraareMarr4qecKux, npoQeccopa MuxaJleBuqa BraAucrasa feopruenuua
Ha AucceprarrrroHHyro pa6ory Coxoroscxofi lOruz fre6oeurt <Ila:epuar oIIrHKo-
aKycTr4qecKatr [r4atllocTlzKa HeoAHopoAHbrx KoJrJIoI4AHbIx paCTBOpOB I{ KOMIIO3IIIII4OHHbIX

Marepr4aJloB), [pe,4craBneHHyro Ha cor4cxaHue yueuoft cretreHll KaHAuAata $nsuxo-
MareMarr{LrecKrrx HayK no clerlr4anr,Hocrz 01 .04.21- <Jla:epnax $usura>

fluccepraqrroHHafl pa6ora CoKoroscxofr IO.f . nocBsu{eua ra3epHoMy orITI4I(o-

ar(ycTr.rqecr(oMy t4 ccJreAoBaHuro cTpyxTypbr, orrrrlqecl(Hx 14 aI(ycTI4qecKLIX CnOfiCrn

HeOAHOpOAHEIX KOHAeHCTTpOBaHHLIX CpeA.

CosAaHne r.r pa3Brrrlle HoBr,rx MeroAoB rrccneAoBaHrax (rra:r.ruecKlrx csoficrs MarepI4aJIoB

BCerIa flvrrt{ercfl. ar(TyarrHoil. sa4aqeit. B nocreArree BpeMrr aI(TrrBHo Llccne/{ylorcrt H HaxoArr

rrpr.rMeHeHr4rr B3Becr.r, colepxaulrre HaHorracrrlllrl. Taxue cpeAr,I pa:pa6aruBalorcq, HalpuMep,

An, MeAr.rur,rHcl(Hx npr4MeHeHrrit p.ls, ueresofr AocraBKrr neKapcrBeHHbIX cpeAcrB B opraHlr3M.

Cos4arorcx H rrrr4poKo npr4MeHrrrorc.fl B flpoMbrrxneHHocrr{ HoBbre r(o]\4no3rlTlrble Marepr.IaJrbl.

tr4uenHo c Hr4Mr4 cBrr3aH rrporpecc B aBHa- r.r paKerocrpoeHul4, I4 B co3AaHI4I4 MHorI4x Apyrlrx
BHAoB uoeoil Texr{uxr.r. florrnurr4cE, sa4aqu uccneAoBaHr{rr crpyl(Typr,I 3TI4x I{oBbIx MarepIraJIoB,

oqeHr(r.r r4x r(aqecrBa, a raK)r(e 4e(rerrocxorrur{. Hapr4y c orrruqecKplMl4 MeroAaMIz u

pelrrteHocr(oruefr, Anrr yKa3aHuux qerefr ycneurHo r.rcrtonr3yrorcrr MeroALt la:epnofi aKycrlII(H.

Hayuuar HoBr,r3Ha Ar4cceprauuouuoit pa6orrt Coxo;toscxofi IO.f . orpeAeneHa

nocralroeKoii HoBErx 3aAaq ra err6opona Marepr{anoB HccJreAoBaHu.[. Ona oupe4eJlrerc.s I4

HoBbIMlr HayqHbrMr4 pe3ynbraraMl4, [oryqeHHr,rMr4 B xoAe BT,III o JIHeI{ur pa6orrt.

Bo BBeAeHrrH Aar{a o6uax xapaKTepucrr4Ka Aucceprarluouuofi pa6orrr,

c(ropl.ly.nupoBaHbr 3aAaLIu uccJreAoBanufr, rory.teHubre pe3ynbrarbl, 3auIHUraeML,re rroJrox(ekrkrfl.,

IlureparypHrrfi o6sop (f:rana 1) aaer aAercarHoe rrpeAcraBneHre o coBpeMeHHoM cocrorrHur{

r{ccne4oBasuit u Mecre r{ucceprauuossoii pa6orrr e o6racru .na:epuofi onroaKycruqecxofr

AI,IAIHOCTI4KI,I.

B nepnofi qacrr{ pa6orrr (fnana 2) rpoBeAeH AeramHsrff aHaJru3 na3epHoro

no:6yxr4eulta ynpyrrzx BoJrH B r(oHAeHcr4poBar-rHbrx cpeAax Ha ocHoBe r,r3BecrHbrx

'r'eoperrrLrecKr.Ix flpei[cragrenufi. Onpe4eleul]I Bo3N{oxHocrrr MeroAa, yclroButr L{ orpar:rr{rlel.rHg,

yr{er Koropbrx rro3Bonfler pemarb nocraBJreHHsre B Aliccepraryu 3a4aqu. tr4ueuuo rny6orvfi
aHaJrr.r3 npoueccoB, rrpoucxoArrrrlr4x rrpr4 na3epHofr reHepaqlrr,r 3Byr(a, rro3BoJrr.{Jr rrpaBrrnbHo

nrr6parr [apaMerpbr na3epHoro rr3JryqeHrrfl r4 xapaKTepr4crrrKr.r nplreMHoro arycrrrqecroro
TpaKTa An.[ uccneAoBaHHbrx cpeA r4 npoBecTH r(oJILrqecTBeHHbIe v3MepeHl4q HccneAyeMbrx

BeJrurrr,rr{ c 3all,aHr{oii ro.rHocrsro. 3ror aH€Lrrr43 r4Meer 6o;rr,moe MeroIuqecxoe 3HaLIeHLIe H

3acny)I(HBaet gbrconofi orreHr(r4.

Tperra rJIaBa rIocB.rIrIeHa rrccneAoBaHuro 3KcrHHr(rIr4H cBera n fieppoiraarFrurHbrx
)r(I4lll(ocrrlx, [peAcraBnrlou]Hx co6oii KoJIJIoITAT{rIe cucreMbr, cocrorrqve vg Hal{oqacrlrrl

MarHerHTa, Hecyrqeii xlrAr(ocrrr 14 cra6url.uzatopa. flpe4rraerou uccneAoBaHr.r.fl 6ula
npocrpaHcrBeHHo-HeoAHopoAHa, crpyr(Typa yKa3alrHr,rx )r(r4rKoc'rei1. Ha ocHoee pa3Br4Toro

npeAcTaBneHr4g o roM, LITo nepeAaroquan rfyurriu.s olrprKo-aKycrr{Lrecxoro [peo6pasonauur
,BJrrrercrr {ypre-o6pa3oM npocrparlcrBeHHoro pacfipe/{eireHHrt Terrronbrx r4crorrHrrr(oB B cpeAe,

a cler(Tp nos6y>x4aenaoro OA-czrsa-ra paBelr rrpor.r3BeAerruro crrer(Tpa r.rHTeHcHBHocrLt

na3epHoro I43rryqeHl4r H cfypre-cneKTpa rrpocrpar-rcrBeHuoro pacnpeAeneH,.rf, nornoureHra,



cBera, flonyqeHo npocrpaHcrBeHHoe pacnpeAeneHr4fl Kog{](ruqraeura oKcrI4HKuI4I4 na3epHoro

H3nyqeHuq B r4ccneAoBaHHr,rx cpeAax r.r BoccTaHoBJreHo ripocrpaHcrBeHHoe pacnpeAeneHr.re

r4crorrHr.rKoB 3Byr(a B cpele. oSuapyx<euo, rrro HeolHopoAHocrb pacilpeIeneHl4g

$epporr,rarur.rrlrbrx qacrr4rr B3BecH u xoeQ$uqueHTa 3r(crI4HKtII4I4 na3epHoro r.r3nyLreHr4q ro
uy6ane 3aBlaclrr or rula rpaHurrbr rroBepxHocrr4 )Kr4Ar(ocrra. B ueJIoM, H3 pe3ynlTaroe pa6orsr

cne.{yer, qTo npocrpaHcrBeHHoe paclpeneneHHe rIacTI4u MalHeTI4Ta, I,l, cooTBeTcTBeHHo,

rosrlrrpuqzeHTa 3KcrHHKuHrr cBera B MarHrrrHofi xu,qrocru orrpeAer.flercfl TpeM, ocHoBHbrMr.r

cpaxropaun: cyqecrBeHHoe Brrr.rrrHr.re Ha pacilpeAeneHr4e qacrr.{q or(a3brBaer rr,rn rpaHuqbr

rrpocrpalrcrBa, 3aHtrroro )r(I4AKocrrrc, Ha6.nrcAaercrr Btr4trHr4e o6reuuofi r(oHueHTpaqrzu qacruq

MarHerilTa B r4ccneAyeuofi xcr,tAxocrr{, orHocr4TeJrr,Hoe rr3MerreHr.re Koor|lrblErrrzeHTa norJrorueHra.s

rra3epHoro r,r3nyrreHrz{ c uy6uuoit sasucut or rrzrra Hecyruefi )r(r4Ar(ocrr.r. 3aperucrpupoBaHo

r43MeHeHr{e o[Tar{ecKr.rx csoficrs pas6an:reHusrx (repportrafHr4THr,rx xrra4xocrefi co BpeMeHeM.

flpu orou 3aMerHoe Lr3MeHeHlre xos$$uqueHTa 3r(crr4HKr1r4r4 cBera ua6ruo4arocb ylr(e Ha

cne/tyrcuue cyrr(rr rocJre pas6aueHux. flpe4noJrafaeMarr arperaqr4q co BpeMeHeM Lracrr{rr B

o6pa:qax noATBep)r(Aer{a c rroMoulbro c(auHpyrorqefi 3ner(TpoHFrofi ulrxpocxorrrru.
Llernepra.a rllaBa rIocBrIUleHa HccJIeAoBaHl4ro aKycrr.rLrecr(Hx ceoficre noplrcrblx

yrnerrJracrr{KoB c r4crroJrb3oBaHrreM na3epHoro Hcror{H}Ir(a ynbrpa3Byxa c uerrbro pa":pa6orxu

MeroAoB KonuqecrBesuofr orleHKlr lrx cocraBa H rroprrcrocrr.r. Orueqeuu flper.rMyrrIecrBa

MeroAa rrepeA peHrreuoncxofr ronorpa$uefr v [paHrrbrMr4 B Hacro.sulee BpeMq

ylrr,rpa3Byr(oBbrMr4 MeroAaMH. flperznayuecrBo flepeA peHTreHocxonuefi cocroraT n 6o:nurefr

oneparnBHocrLtvr Bo3N{oxHocrr4 r{ccneAoBaHrr{ r(oHcrpyr([ui.t6ez rrx BbIBora H3 3r(clnyaraurru.

flpu erovr peHTrer{oBcKr.re u ynbrpa3ByKoBbre MeroAEr Moryr Bbr.sBrflTb yLracrxrz c noesrrueHHofi

roxalr,nofi flopacrocrbro, a rar()r(e o6uapynlrnarb paccnoeHlzrl B r(oMIIo3LITax. 06ocuonaFlHbre rI

rrpr.rMeHeHlrbre B Ar.rcceprauuoHHofi pa6ore MeroAbr Hepa3pyrxarouefi ArzarHocrr{r(u nopucrocrrz

Ha oclroBe na3epHoro eos6yx<4euilq npeBocxoA.flT TpaAHur4oHHsIe MeroArrr(H, r.rcrroJrb3yroque

rr,e3o3Jrer(Tpr4rrecKl,re LI3rIyLIareJIpI ynbrpa3Byl(a. 3xcnepurrel"rraJrbHr,rM H3MepeHrrflM

npeA[recTr]oBaJro TeopeTr4qecKoe MoAenr4poBaHr4e, cBq3aB[ree [opr4cTocTb MaTepr4aJra c ero

ytlpyfnMlr Lt aKycrr4rrecKuMl4 napaMerpaMr4. tr4snectHo, LITo qacrorHrle 3aBr4cr.rMocru

roeQ$uqueHTa 3aryxaHufl 14 Qasonofi cKopocrr4 axycrr4lrecKr4x BoJrH cBrr3aHbr Me)r(Iy co6ofi

coorHotrreHuflMLr Kpalrepca-Kpouura. 3aryxauue aKycruLrecKl,rx BoJrH B cpeAe nro>xer 6um
Bbr3BaHo rrornouleHrreM, paccerHueM r{JrH coBoKynHocrL,ro orHX AByx MexaHI43MoB. flpu erorra

coolHoilrerrHfl I(parr,repca-I(pouHra Aonr(Hbr BbrrorHtrrbcrl ne3aBHcllMo or oco6eusocrei.t

r(oHr(perHoro $usuuecKoro MexaHr{3Ma, flpuBo/tauero r( 3aryxaHr4ro H Arrcnepcuu ar(ycrrzqecxr,rx

BoJrH B cpeAe. B Alrccepraul4ll [poaHan]r3r.IpoBaHa roqHocrb BbIrroJTHeHr4q coorHoureHr4[

I(parvrepca-KpoHr,rra Infl ofpaHr.rqeHHoro Ar4ana3oHa qac'foT, xapaKTeprroro An-[ na3epHoro

no:6yxr4eur.r.[ 3ByKa, r4 MeroAoM rxupoKorro:rocuofr aKycrl4qecKofi cnerrpocKorll,Iu BbrrroJrHeHa

3r(cnepuMeHTaJrr,Harr [poBepKa BbrrroJrHeHu, yr(a3aHHbrx coorHorxeHufi s Marepr{ane, B KoropoM

lleairr43yercrr cpa3y IBa r\,rexarrr{3Ma norepb 3r{epruu arycut.recxoii BonHbI pacceqHr4e }.r

[ornou{eHrre. B xaqecrBe rar(oro Marepr4a;ra 6ulu nu6paurr yrneilnacrur(r.r - r(oMrro3r.rrr,r Ha

ocHoBe noruiuepuofi Marpaubr u yrnepoAHErx BoJror(oH. llpu6nurxeHHbre (Jror(aJrbHbre)

coorHorueHnfl. [nfl, orpaHl4qeHuofi .Iacrorgofi norocbr flonyqeHbr pr3 o6rqax HeJroKaJrbHr,rx

coornoureuufi npu ycnoBrrr4 orcyrcrBr4q pe3oHaHcoB 3aryxaHlu Lt rr4crrepcr4rt rpasonofi

cxopocrrr aKycruqecKr.rx BoJrr{ B r.rccneAyeuofi rronoce Lracror. 3xcnepuveHTaJrbHo

IIoA'[Bep)r(AeHo) rrro ,r{nrr Boex Hcrro,Tb3oBaHHbIX oOper:qon B HccneAyeMoM AI4arIa3oHe Llacror

crrpaBeAJrlrBr,r Jror(iLirbubre coorHo[reHr.rri I(pauepca-l(poHura rl r{x BbrrroJrHeHr.re He 3aBr4cr.rr or



oco6eHHocrefi KoHKperHoro MexaHr.r3Ma yMeHrueHuq DHeprI4I,I ucxolHofr ylsrpa:nyronofr

BoJrHbr rrppr pacnpocrpaHeHrrr4 B Marepuare. IIpaKTHqecKa.lt ueHHocrb AaHHofo pe3ynbrara

cocToI{T B ToM, rtTo IrcloIIb3oBaHr.{e JIoKaJILHbIx coorl{ouregufi Iio3BoJI[eT ofpaH]itll4TbCq

H3MepeHr,reM ToJrbKo xoe$t]luqueura 3aryxaHzq alrkr ALic[epcHI4 Qa:onofr cKopocra

i1r(ycTr,rLre cKlrx BoJII{ B 3t(crteprlMeHTe, a ilnfl. nropoi.r BeJIHLII,IHEI [poBoAHTb pacLler.

I{os$cfuqraeHr 3aryxaHr{.fl ynbrpa3Byr(a ua nsr6pauuofr qacrore ral(x(e Hecer uurpopr,raqurc o

nop[rcrocrr.r Mareprrana. C.re4yer orMerlrrb pa3BI4TyIo n pa6ore MeroALIKy I,I3MepeHLItI

flop?rcrocrlr yrnelnacrr{KoB rrpra oAHocropoHHeM Aocryrle x o6pa:qy no I43MepeHuofr Bertl'IuHe

eto aKycrlzr{ecKoto HMIIeAaHca (npu usnecrHoM 3HaqeHLIu LIMrIenamca Ant aHanotutlHoto ro
cocraBy 6ecnopucroro Marepraana). Brreo4u noATBep)I(AeHbI TecroBLIMrI 3I(cnepHMeHTaMLI c

r(orrrpoJIsHbrMH o6pa:qal,rr.r v cpaBHeHHeM pe3ynlTaroB c AaHHrIMLI peurreHoncxofi

rorrlorpacfuv Lnfl pa3nHqHbrx yqacTKoB r(ax(Ioro o6pasqa. Jloxalrual [opIICTocTb MarepHaJIoB

ee HepaBHoMepr{ocTB BAonb rrJrocKocTrr yKnaAKrd cJIoeB KoMtIo3I{Ta OnpeAeneHa c IlolepeqHblM

pa3peureHpreM 2-3 MM. Bcecroponuufi reoperuuecxafi analrv3 u3yrIeHHEIx tlpoueccoB)

peanrr3aUr{r yclonufi gKcneplzMeHTa , coorBercrByroull4x BbIBoAaM TeopI4H, aAel(BarHafl

or(clepr4rvreHTaJrbHarlrexHrrr(a, ee anpo6aqntr Ha o6pa:uax c pI3BecrHbIMLI xapat(TepHCTIlI(aMH,

cpaBHeHr.re pe3ynbTaToB c Aar'rHbrMr4, rroJryqeHr{[,rMr4 ApyfHMLI MeTOAaMI,I, y6e>It4atOr B

AocroBepHocrlz pe3ynbraroB AI4ccepralluosuofi pa6 orst.

llo 4uccepraquouHofi pa6ore lrMelorc.s 3aMerIaHI4rI :

1. Xapaxrepu3y.s rer(cr Arrcceprarlrru, orMerry, LITo ocHonHue tpoprr,tynupoBKll Aonx(HbI

6rirr ro.rHee: l'ax B nyHr(Te Ns1, s pa3Aene HayrrHarr HoBIz3Ha anrope$epara I4 Tel(cre

Ar{cceprarlu\l v B 3arcrroqeHr4rr K pa6ore yrBep)I(Aaercr, rrro (HeoAHolloAHocrr,

pacnpeAeneHr.rrl xostbOuur.{eHTa Dr(cruHr(rIHr.r na3epHoro I43nylleHI4rI c rny6uuofr

3aBucHT or rr4rra aKycrr4lrecKofi rpaHuqrt>. Tepl,rzH (aKycrl4qecxufi> sAecb He

yMecreH, B Br,rBoAax Hylrmo crpeMarbc.fl K MaKcrrMamuoit ToqHocrl4 yrnepxt4euufi.

2. B f:rase 3 n xaqecrBe rrccJreAyeNrr,rx o6r,eKroe 6stu B3rrLI Qeppor'raruurHble
)r(r,rAr(ocrr.r Ha ocHoBe AByx rr4rroB necyulax iIuzAxocreIi, BoALI 14 I(epoculla.

Ilocrolrxy cyrqecrBylor Ir HcrroJrr,3yrorcr raK)r(e r4 ApyrI,Ie runbl rfeppouarul4THblx

xtuAxocrefi, Ha[prrMep, Ha ocHoBe rpauc{topMaropl{oro I4 cLIJII4I(oHoBoto MaceJI, To

6rrlo 6rr qerecoo6pasno rorcHr.rrb rrp?ItII4HbI, rlo I(oroprlM 6ulu nu6pauu
yI( a3 aHIrbIe HecyilIl4e )I(LIAKO CTI4.

YKasaHHtle B or3EIBe 3aMeqaHlIq He yManflIor I-IayLIHoto H npal(Tllllecxoto 3IlaLIeHIrtrI

pa6oru. .{uccepraqut CoKoroscKofr IO.f . flBrrqerc.f, 3axoH.Iesnofi uay.Iuofi pa6orofr,

noATBep)r(Aarorqefi BbrcoKyro HayqHyro xnarufuxaupllo aBTopa, ed ocuoBHLIe pe3yrbrarbl

ony6lr.rronanu B peueH3r4pyeMr,rx Hayr{Hbrx r(ypHanax. Anroperf epar coorBercrByer

coAepr(arrHro Ar.r cceprallllI4,

f{r,rccepraqr4r o'rBelraer rpe6onauurrM, ycraHoBrreHHbIM Mocxoscur.IM rocylapcrBeHH[,IM

yHHBepcuTeroM rzMeHu M.B. JloNroHocosa x pa6orau noAo6Horo po,ua. Co4ep>rcaHae

Ar.rccepraurdr.r coorBercrByer nacnopry cne(r4anbHocrpr 01.04.21 * (na3epHal rfu:ura> (no

(xlsuro-lrareMarr4LrecKr4M uayxanr), a raK)r(e KpurepuqM, oIIpeAeJIeHHbIM IIrI. 2.1-2.5

flolox<euus o [pucyxAeHrzr] yqeHbrx crenenefi e MocxoBcl(oM rocyAapcrBeFlHoM

yrrrrBepcr.rrere Hr\ler{H M.B. Jloir,lorrocoBa, a ral()I(e o(topl,rneua, corrlacHo npuno)I(eHl4xrv Nb 5, 6



Iloroxteuus o rucceprarlrroHHoM coBere MocxoscKoro focyAapcrBeHHoto yHl4Bepcr{Tera

r.rMeHLr M.B. JlouoHocoBa.

Taxult o6pa"roru, col{cKareJlb Coxoroncras,IOtns. fne6osHa 3acny)r(r4Baer npucyxAeHr4.[

yueuofi crerleHl{ :ranp:apara Qusuxo-rrrareMarr.rqecxr,rx HayK rro clerlr4arrbHocrr.r 01.04.21
(na3epHa.rr $ttsnra>.
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Ter. +7 (499) 503 8726
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