
OT3bIB

oQuqua.rrrHoro onnoHeHTa Ha Arrcceprarlrrounyrc pa6ory ErlsrHofi Ercarepnnrr

BqqecflanoBHbr <dlpunreneHrre MarnrrrHbrx yrurepoAnblx HaHorcoMrro3rlroB B rIMMyIro-

n IIMO-ceHcopax Ars o[peAeJrerrrrfl anrnbnourKoB Ir npupoAlrblx roKcIrHoB>> Ha

corrcKaHue yuenofi crerreHl,l KaHAr{Aara xnM[qecKlrx HayK rlo cueqlraJrbnocrrr

I.4.2. Ana.nuruqecKafl xuMltfl

BupaxenHar reHAeHrIr,uI K aBToMarrrcargu, MlIHplarropv3a\w vr rroBbIIIIeHIlIo

[por43BoAr4TeJrbHocrn xr4MraqecKofo anurv3a, Ha6ruoAaenaafl conpeueHnofi

aHuuu,rrr,rqecnoft xvrMnv, Ar,rKryer ueo6xoguMocrb parpaOorru HoBbIX ceHcopoB AJII

SKcrrpeccHoro, HeAopororo v BMecTe c TeM qyBcTBI4TeIbHOrO n ceJIeKTUBHOTO

orrpeAeireHut npvopvrreTHbrx aHaJrlfruoB, K KoTopbIM, B gacTHocTll, oTHocflTcfl. awtw6norut(.Jit

u upprpoAnbre roKcrlHbl. Xoporuunau [epc[eKTr,rBaMv B AaHHoM orHoIrIeHI,In o6laAaror

rrb$ooJreKTpr,rqecKlre ceHcopbr, Koropbre yxe ycneluHo 3apeKoMelrAoBtulu ce6s AJrfl

perrreHrlfl BaxHbrx 3aAaq aHaJrurlrrrecroft xr,rMLII,I. 9QQerrueHocrb ceHcopoB AaHHoro rufla

Harrpf,Myro olpeAeJrrerc.rr KaqecTBoM pac[o3Haroqero cJlo.a vr ocobeHHocrsMl,I ero

crpoeHrr. IrlurcpecHbre Bo3MolrHocrr4 B rrJraHe co3AaHI4rI <pyuxquouaJlbHblx MarepuilIoB,

o6naAaloqr4x yrytrrueHHbrMr,r xapaKTepr,rcrl4KaMl,I, [peAocraBJlflror HaHoKoMuogutu. 3ro

o6ycnoulrasaer Heo6xoArlMocrb upoBeAeHv.f, HayqHbIX l,IccJleAoBaunfi uo co3AaHLIrc H

npr4MeHeHr4ro HaHoKoMno3I{ToB B KaqecTBe pac[o3Halolqero cJlot [be3ogIeKTpI4tIeCKI[X LI

Apyrrx cencopoB. llpu erona c rpaKfl,rqecrofi ToqKI,I gpeHLLfl uepcueKrl,IBHa pa.spabotra

noAXoAoB K ynpoqeHr,rro [poqeAyp cr4rrTe3a pacno3HarcIqero cilo.s I4 el'o peleHepaq?Il4.

B cs.flgra c grlrM TeMa paccMarpraeael{ofi Ar,rcceprallnonnofi pa6otu, nocs.f,IqeHHofi

co3AaHr.rrc [b$osJreKTpr,rqecK[x uMMyHo- ra IIMO-ceHcopoB c pacno3HarcnlllM cJIoeM Ha

ocHoBe MarHlrrHbrx yurepoAHbrx HaHoKoMrIo3I{ToB, cQoprr,rrapoBaHHbrM uoA Aeficrelael,I

BHeruHero MarHprrHoro IIOJL'I, AJrf, oIIpeAeJleHu{ ocraToqHbrx KoHllelrrpa]qJ/'it

a;51ru6uwuKoB t4 rrpprpoAHblx ToKclrHoB B rrrllrlenofi npo4yKIII{Lt, HecoMHeHHo, tBJUIerct

arryanruofi.

Hay.rnaa rroBrr3Ha Ar4cceprarluonnofi pa6orn cocrol,IT B ToM, rrro rloKa3aHa

Bo3MolrHocrb u r43yqeHbr oco6esuocria Qopnaraponanvrfl. pacno3narouero cJlot

rrbe3osJreKTplrqecKr,rx ceHcopoB Ha ocHoBe MaTHI4THbIX yfJIepOAHbIX HaHOKOMnO3UITOB

(MyHK) rroA 4eficrnueu BHerrrHero MarHr4THoro noJUI. Brr.f,ereHrr 3aKoHoMepHocrl4

Brr1rfi;glwr. yclonrafi cHHTe3a pacno3Haroqero cJlot Ha ero QyuxqvouaJlbHble

xapaKTepucrl,rKr,r. Kporvre roro, [peAJroxeu u o6ocuoBaH noAxoA K rIoJIyqeHLIIo nanoc$ep

fioJrraMepa c MoJreKyJr.[pHbrMLr orneqarKaMll (IIMO) B KaqecrBe ceJIeKtLIBHbrx



r4cKyccTBeHHbrx peqeflTopoB [bffiogJreKTpaqecKoro ceHcopa AIs onpeAeJleHut

AIITI,I6I4OTZKOB.

llparrnuecKar 3HarruMocrb Al,rcceprarlHonuofi pa6oru cBs3ana c reM, IITo

paspa6omHbr HoBbre cnoco6u Qopuraponaunfl, pac;ito3uarcIqero cJlo.u lbe3ogreKTpl,IqecK[x

ceHcopoB Ha ocHoBe MYHK r,r HaHocrpyKTyp IIMO AJII onpeAeJIeHLIt 6uonorn'recKl4

aKrlrBHbrx coeAraHeunfi. Paspa6oralrrr MeroAIrKI4 orIpeAeJIeHI,It awtu6norl4KoB rI

lplrpoAHbrx ToKcLtHoB c IIpuMeHeHueM co3AaHHbIx llbe3oSileKTpuqecKHx ceHcopoB.

llpn.rerra nparruuOcrar 3Haqr4Mocrb cnoco6a o[peAeJIeHLIrI qznpoQnoKcaIILIHa

rro.qrBepxAeHa rlareHTovr P @.

.{ocronepuocrb rroJryrreHHbrx pe3yJrbraroB [oATBepxAaercfl, rrpuMeHeHLIeM

coBpoMeHHbrx MeroAoB raccJre4oBanvrfl,, e4nHoo6pa3l4eM cpeAcrB ntuepenrafi, a raKx(e

coFJracoBaHHocTbro MexAy [oryqeHH6rMr{ pe3yIIbTaTaMI,I U JIIrfiepUrypHbIMu AaHHbIMU.

HayrHue rroJrox(eHr4t, BbrABLIraeMbre B Alrcceprallull, BbIBoAbr pr peKoMeHAa\vvr

o6ocrroeaurr.

,{uccepraqrroHHarr pa6ora r,r3JroxeHa Ha 113 crpaHllrlax reKcra, co4epNr'rr 31

pr,rcyHoK u L6 ta1rrr,rrl 14 cocrotrr vr3 BBeAeHr,rfl, 3 ruan, 3aKJlrcqeHvIfl., vr crrllcKa Jlureparypbr.

Bo BBeAeHLrr,r c$oprvrynnpoBaHbr rleJrb u 3aAaql4 I,IccJIeAoBaHIllI. O6ocsonanrr

aKryurJrbHocrb, HayqHilr HoBt43Ha r4 npaKrr,rrrecKall 3Haql4Mocrb Al,Icceprallraosnofi pa6omr.

flepna.a DraBa BKrroqaer ranQopnrausHrrft I,I KpI,ITIlrIecKI4 Hafltacannrrfi o6sop Jllmeparypbl

nO IrpIIM9HOHLIIO HaHOMaTepI4aJIOB B XI,IMUq9CKI{X Lr Ub$O3I9KIpIIFIOCKI4X CeHCOpaX,

BKJrrcqiLS pa3Aelrbr, ocBeularoul,Ie rlcloJrb3oBaHr4e B oTI,IX CeHCOpaX IIMO vr

HaHoMarepnaJroB. O6sop Jrureparypbr 3aBepluasrcr 3aKJIIoqeHueM, JloruqHo

pe3roMr{pyrcqr,rM npuBoArrMufi nHQopMauI,IoHHbIfi uatepnan. Bo nropofi DIaBe AaHbI

cBeAeHr,rrr o6 odlerrax prccJreAoBaur4fl, peareHTax, annaparype I4 TexHI4Ke 3KcrIepLIMeHTa.

llpe4cramennrrft MarepuaJr xopouo AeraJIlI3I,IpoBaH I{ rlo3BoJlaer upu neo6xo4uMocrl4

Bocnpor,r3Becrr{ BhrrroJrHeHHbre gKcrrepl4MeHTbr. B tperuefi rJIaBe uo4po6uo paccMorpeHbl LI

o6cyN4eHbr HayqHbre AaHHbre, [oryqeHHble no pe3yJlbraraM I{ccJle4onauuft, BK[Ioqat

cr,rHTe3 MarHprrHbrx HaHoqacrr,rq v nx KoMno3I4Ta c yrJIepoAHbIMI,I nauotpyoraura,

QopunponaHue pacuo3Harorqero cJror [be3oSreKrpllrrecKoro ceHcopa, KaK c yrracrl,IeM

HMMyHopeareHToB, TaK r4 c npr4MeHeuveM IIMO, onrllMl,I3aularc ycJloBrafi 4eterrnpoBaHzt

aHaluroB r4 orIeHKy aHaJrmalrecKrax xapaKTepvcrllK ptt3padotaunrrx MeroAtlK.

Pesylrraru nccreAosaHrft E.B. Er,rsuHofi rpormu xopomyro aupo6aqruo. [Io

Marepr,rilraM Alrccepraurau orry6lr4KoBaHo 5 crarefi B HafrHbIX )KypHaJIax, BxoAtrqux B

repeqeHb BAK u/utru 6rE6nnorpaSuuecrrae 6asn AaHHbrx PI4HII, Scopus, Web of Science,



a raKxe 14 resncoB AoKJraAoB Ha roH$epenqvsx. llparu,ruecKylo 3HaqI,IMocm pa6otu

rro4rBep)KAaer HaJII{qne rlarenTa Ha I,I3o6perenurl.

,{uccepraquoHHafl pa6ora E.B. Ensr,rHofi xapaKrepu3yerct pf,AoM ,qocrortlrcrB.

Tax, o6paqaer Ha ce6s, BHr4MaHr{e urr4pora oxBara rrepeqruI cplrrretlpoBaHHblx

MarepuaJroB r4 MeroAoB r.rx uoJrfreHr{s. Frtro nrt6pauo 4 rwna yuIepoAHbIX HaHorpy6ox,

wsyq3;lwr 2 rraeroAa cr4uTe3a MarHHTHbrx HaHoqacrvrg,2 BapkranTa rvro.qnQuqrapouaunr (6er

14 c lrc[oJrb3oBaHr,reM o6oro.rKr,r cnrzr<arerx), 3 cuoco6a nepeBeAeHLIrI MarnurHoro

yurepoAHoro HaHOKoMno3r4Ta B Ar,rcflepcHoe cowor;nue, 2 Turlla KonbloraroB

onpeAeJr.fieMbrx BerrlecrB, 2 vapwaura [oryqeHLUI crpyKTyp rtrrra <rApo - o6oro'rKa) c

MOJreKyJrrpHbrMr4 oT[eqaTKaMr,r BeIqecTB, B ToM III4CJIe CTpyKTyp c MeTaKpI,IJIaTHbIM t4

cr,rJrr4KareJleBbrM raMnpl,rHTrdpoBaHHbrM cJIoeM. Cne4yer orMerrtb raKlre cMeilocrb aBTopa B

nu6ope crparerzfi co3AaHurr ceJrercrr,rBHoro r4 eQQexrunHoro pacno3Haloulero cJIo{, lITo B

cryqae clroxHbrx KoMuo3r,rTHbrx MaTepr,rruroB, o KoTopblx uAeT peqb B AuccepTa\wu,

rpe6yer errcoroft rranuQnrarl[rr r{ccJreAoBareJr.rr (a uago noAqepKHyrb, tITo HeKoropbre

HaHoKoMrIo3r4Tbr, AeficreureJrbHo, cJloxHbre - HanpI,IMep, AiIfl onpeAeJIeHI,IlI MaKpoJII4AoB

npeAnoxeHbr KoMrro3r4Tbr 3-x negasrlcr4Mbrx HanocrpyKTyp - yulepoAHbrx HaHorpy6ot<,

MarHrTrHbrx HaHoqacTuII a pacno3HaIoIrIHX

f, BJr.rrrcrqr4x as. caMLr no ce6e HaHoKoMrlosnrou).

qacrrlrl Tnfla <x4po-o6oJloqKD>, ylre

llo pa6ote I4MercTc.u HeKoropble 3aMerranufl n Bonpocbl:

1. B ortrlrqr4e or MarnnrHofi rnep4oQasnoft gKcrpaKIII4z, rAe or MaTHLITa

rpe6yerc.r roJrbKo Kor[qecrBeHHo orAerr,rrb cop6eHa n AaHHoM ]IccJIeAoBaHr4vr Marnvrr,

pac[oJroxennrrfi rroA nbesogreKrpruecKl{M ceHcopoM, f{acrByer HelocpeAcrBeHHo B

Qopnauponanvrvr noKpbrrurr ceHcopa, orBerlaer 3a ero KaqecrBo LI Moxer raKI4M o6pa:ola

HarrprMyro BJrrrrrrb Ha aHurLrrwrecKr,Ie xapaKTepI{crI,IKI,I crlcreMbl. lloerorrly cleAonalo 6u

B gKclep[MeHfiurbHofi .racru yKa3arb pa6o.rue xapaKrep[crllKl4 MarHIaTa, TaKue KaK

Marur4Tna.fl LTHAyKTILTJI, pa3Mepbr, Tr,I[ HaMarHuqvuanrzr, Taxxe croI,IJIo yKa3arb

pacloJroxeH[e [oJlrocoB MarHura orHocLITeJIbHo gqefi ru.

2. LIs pa6orrr Heflolurruo, KaKr,rM o6pasou oqeHuBaJIV HUDKHIorcl rpaHrlqy

orpeAeJureMbrx co4epxannft u npeAeJr o6uapyxeuur. Hanpnuep, t3 pl{c. l6a

Ar4cceprarlurl, noKa3rrBaroqero rpaAyr,rboBo.rHrrft rpaQur Nrfr onpeAeileHl{rl

qznpo$rroKcarluHa, BLrAHo, qro roqKr,r 5 n 50 nr/ur Jlerlcar Ha oAHoM ypoBHe, rrpu STOM 3a

HrDKHrorc rpaHr4rly orpeAerseMbrx co4epxauufi rpnrulTo 5 nr/rr,rn. Kponae roro,

AocraroqHo 6onrurofi pas6poc sKcrrepr4MerrraJlbHbrx pe3yJlbraroB orHocLITeJIbHo npauofi

TaKXe roBoprrr o HeBo3Moxnocrr,r [prlHflTb 5 Hr/nal 3a HIDKHIoIo lpaHuqy npu ee oIIeHKe



TpaAurIuoHHbrM ctroco6oM. flouuuo groro, xoreJlocb 6u y'rourulnb, HacKorLKo 3HaqI4MbI B

TaKoM cryqae Aecsrble AoJII{ B 3HaqeHrulx [peAeJlon o6uapyNorrnx?

3. Als pacqera uoupHofi KoHqeHTparluu rroBepxHocrHblx orleqarKoB (R,

rraruolr/cna2) n nonraMepax c MoJreKyJrrpHbIMLI orfleqarKalrau neo6xoAlanao 6ruo 3Harb

yAeJrbHyrc rurorrlaAb [oBepxHocrtl peqe[TopHoro clb.l, KoropaJl, BeposrHo, cIaJIbHo

orrr4qaerc.f, oT nirorrlaAr,r noBepxHocrn l{cxoAHoro gJIeICIpoAa 3a cqer cSopruupoBaHHLrx

HaHocrpyKryp. Karuu MeroAoM orIeHraBaJII{ ery renrauuny? B .qncceprallnll 3To He

yKa3aHo.

4. He. BuoJrHe rroHf,THo, KaKLTM o6pasorra crleKrp rrorilorrleullt

rrpeA[oJrr{Mepr{3arluonnoft cMecr,r xapaKTepl,I3yer orITI,IMaJIbHoe coorHoIIreHLIe

KoMrroHeHToB rrpr{ cr4HTe3e uoJruMepoB c MoJIeKyJLlpHbIMI4 orneqamaun? .{orasana m't

cBr3b I4TTTeHcLIBHOCTI,I CneKTpa [OrJIOUIgHr4r C KaqeCTBOM LI KOJILIqeCTBOM AOCTyTTHbIX

or[eqarKoB rrocJre cunTe3a I]MO? Cne4yer raK]Ke 3aMerI4Tb, rITo ourllqecKail rulorHocrb

Bapblrpyercfl B 3aBr4cr4Mocrr{ or ycJroBr4fi cnntesa B npe.{eJlax 0,04 - 0,1 e4uuIaIIbI rlpll ee

a6colrornbrx BerlrrrlrHax 2,5 - 2,6. flolo6urre MilIrre Il3MeHeHLrt ua Soue vHTeHcI'IBHofo

Ql,zrH.AJTa He CJIeAyeT CqUTaTb HaAo)KHbIMI,I.

5. Hecrraorpr Ha lpaMorHoe fi qerKoe rl3JIoxeHLIe Marepuilra, TeKcr

Ar,rcceprarlr4v He Jrr4rueH HeKoropbrx HeAocrarxon. HanpuMep, BcrpeqarcTct He BTIoJIHe

KoppeKrHbre repMr4Hbr vr croBocoqera1fis.: (cynepMarHerl43M)) (ruecTo

(cynep[apauarHernsu>>)o (cracrurlbr c uosrrmeHHofi ronnepczeft>> (nnaecro (<up-

KoHBepc[onHbre qacrr,urbD) vrrrv <<qacrr{rlbr c up-KoHBepcueb>), (TpyAoeMKI{x orrepa\uit

flpoxoxAeHr{rr KoJroHKr4D; BBeAeHHbre B sKcrreplaMeHTaJlbHoft .racru addpenuuryprl Nrfi'

aHTHT9JT <aurz-I{u[), (aHTrl-AK), <<anru-flen G>> ucuonb3ytorct AaJIee roilbKo 1 pas,

rarcKe afi$peeuarypu AIfH r.r TOJI AJrf, arIeroHLITprJIa I4 ToJIyoJIa ucrloJlb3ytorct AaJIee

Bcero I pas - BBoAr.rrb raKr{e a66pennarypbl cMbrcJla ne 6uno; B MeroAuKe cIlHTe3a IIMO

Ha f,Apax Fe:O+ AJrfl KoJrr{qecrBa peareHToB AaHa pa3MepHocrb (MoJIb), qro orBeqaer

oqeHb 6olrurnu MaccaM (uanpurraep, MoxHo paccql,ITaTb, qTo na 50 Mr HaHOqaCTrlII

rprrxoAr4rc.f, no erofi ueroAr4Ke roqrr,r 500 r S|AN{A), Bepof,THo, KoJluqecrBa AoIIXHBT

6rrrn 6urr B (MMoJIb>.

Tena ne MeHee, cAeJIaHHbre gaMe.rairur He cHHXaIor rroJro)Kl,ITeJlrsoft oIIeHKI4

Arlcceprarlnn. Pa6ora E.B. Eugnsoft BbrrroJIHeHa Ha coBpeMeHHoM TeoperurlecKoM Yr

gKcrrepr4MeHTaJrbHoM ypoBHe. AnropeQepar AI,IccepraIII4I,I n rry6lnraquu aBTopa B

AocraroqHoft uepe orpaxalor coAeplKaHl4e Aucceprar\uvt.

B rIeJroM, AuccepraqlroHHrur padora E.B. FusruIofi <llpuuenenue MarHurHblx

yrJrepoAHbrx HaHoKoMno3r4ToB B LrMMyHo- u [IMO-cencopax AJIfl onpeAeJleHurl



auruluorvtKoB pr nplrpoAHbrx roKcuHoB)) orBeqaer rpedonaHurlM [yHKroB 9-ll, 13, 14

<<IloroxeHra.f, o npr4cyxAeHuu yqeHbrx cteueneft), yrBepxAeHHoro flocraHoBJIeHLreM

flpannre;rbcrBa PO or 24.09.2013 J\b 842 (n 4eftctnyrorqefi peAaKIILIT), rar HafIHo-

xnanz$uraquoHnair pa6ora, n xoropoft coAepxrrrcr perueHl,Ie saplaqvr, ttueloqeft 3HarIeHLIe

I|trfr. pa3Bhl]]krs. nbe3osJreKTpr,rqecKux ceHcopoB, Ar{ccepTalln I rrpeAcTaBJIteT co6ofi

3aBeprueHHoe r,rccJreAoBaHr4e, a ee arrop, Busuua Erarepuna Bs.IecranoBHa, 3acJly)KuBaer

[pucy)KAeHr4r yueHoft crefieHr,r KaHAuAara xnMuqecKnx HayK rlo cneq?IaJrbHocrl,I

L4 .2. Anarztwre cKarl xr4Mvrr.

frauHufi Hayunrrfi corpyAHr{r raQe4pu a*alrlrrvrrtecroft xI4MI,M xllMlrtlecKoro Qarynbrera

OfEOy BO <MocroscKufi rocyAapcrBeHnuft yHr,rBepcurer uMeHLI M.B.JIorraoHocoBD),

AoKTop xr,rMr,rqecKrax HayK (cnequarrHocrb 02.00.02 - anufirrurrecKaJl xlananr)
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