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(rmunnro-rrcctrepf, Mear rbaoe trccJreAonanne)>, npeAcraBJref, Eyro K Baqnre na
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Amryanbrrocrb rembr Ancceprarlnu

flucceprarnronHa.s padora BepxoncKoro A.E. nocBf,rqeHa oAHofi H3 BilKrrhrx

npo6neu B croMaroJrorrru - [oBbrEeHI,[o e$Qerrrutrocrr,r oproflelFrrecroro reqerrst

uar[rerrroB c qacrrrrlubrM !r rIoJrHbrM orcyrcrBr.reM sy6oo crervaorun a4pr{JroBhrMrr

IlpoTe3aMr,r.

Bceilr usaecrHo, rrro pea6urnmarg.rx [aru,rerrroB rtpn qacruquofi n uonnofi

norepe:y6on upe4craBJrrer cJrorxrryro npo6reuy co3Aarrrlrrr nporesoB, [oJrrroqerrHhrx B

$yxrry.ronarnnoM, ScrerwrecKoM Ir ncID(oJIonrFIecKoM ornomenwr. B cst3u c. orI,IM,

aKTyalbHocTb TeMbI l4ccireAoBaHr{rl He Br'BbrBaeT coMHeHx)i, Tar( KaK HecM0rpf, Ha

rrorBireHue pa3nullHhrx 6alucrmx MarepuaJroB, ocuoBrlbrMrr AJrf, rcnoroBJrerlufi

cbeMHb'rx npor$oB npoloJrxaKn ocraBarbcr rrJracrMaccbr Ha ocHoBe argnJraroB.

Mnomnenffft onqr mr npr,rMeneHr,rr BbrarrJr HaprAy c [penMyqecrsai\a]r, u rlerhrff

prrA HerocrafitoB, B qacrHocr[ .cBreHE crenepeuocuMocro. ,{amnrft TepMrrH

rBJurercr co6nparenrnuu norurrrreM n yKa3rrBaer na noubraqposams[ft xapaKrep

pa3,qp&Krrerr, Bbr3brBax)trIero BecbMa pasnoo6pasrruft cnerrp flaroJrorr.rrrecrlo(

rasMenerufr c;rusucrofi o6ono.uul npore3nono ilo)Ka. Ocnosnofi npuwruofi

neblaronpurrHoro ri0rcrfino-{tJrJrepn{rrecroro Aeficrsut aKp}InaroB, no naremno

rroAaBJulrcueno 6onrmmrcrsa Kruuriluacror, tBJlf,erc{ rroBhIEeHHoe coAepxaHrre

ocrarorruono MouoMepa. C yrrnr cBBaHEI rlr HeAocraroqnrre $r.rrr.ro-uexannrecrue

cnoftcrsa: ycqAK4 rrporruocrb, rr€pgomr, rropugrocrb Marepfiana 6asr.rcor, a rffi )I(e



MHKpOoHAfl altre3Hrr.

l'lsrecmro,

MHKpOSKOJTOTHT4

urucpo6Horo

Tarunvr odpasona, aHilrpr3 AaHr{brx nr{Teparypbr vr KJTHHLIqecKHe na6moAenwfi.

c TpaAHTIHOHITbIM

rrro cbeMrrbre ruracrMaccoBbre npore3bl npoBolmpyror HapyrueHHe

noJrocrrr pTfl, ocobenHo npu 3Haqwre.lmuoft iloplicrocrllt 6agnca.

n€ulHer{ra K

Pasuoo6parr,re Mrxcpoopraur,r3MoB, npoBolsrpyloullD( BocIraJIrIreJIbHbIe lrMelreulrf,

cnusncrofi o6olouxn, nrpilotrIl,D( 3Haql,rreJrrrryro ponb B aAailTaqHH

npore3y, noArBepx(AaroT oco6yro BtDKHocrb HccneAoBaHI4a

coAepxHMoro.

cBulereJrbcrByror o cnoxcrocru B3auMoornomernd MarepllaJla 6asucos cr€urrrx

nporesor c tro,qJrexaqlrM!{ TKarrrrMr{. I4rnepec MIroniD( cilelplarficroB K yJrfmeuuro

(prasrmo-ruexaruuecrrar csoficrl r.r crrrDiKeHuro roxcl,IKo-iulnepuFlecrux sogAeficrsufi

axpr.rJroBbD( flflacrMacc cnoco6crrosa[ florrcry Bo3Mo)Iclbrx cpercrB H MeroAoB

ycrpaneuurr garurofi npo6ner,cr. Oruuarr rB nyrefi e€ pemenl4f; fiBIIl.gtafl,

coBepmeHcrBoBaH[e qpoqecca $opvorrur s pexlrMa nonuMepl.rtaruu{ 6avlcrrrx

rlnacTMacc.

.{ncceprar[ilo A.E. BepxorcKoro cneAyer paccMarpr,rBarb KaK cBoeBpeMeHnblfi

ra rrepcflerffrmHhrft rrlaA B perueune rarcofi alrryamnoft 3agarlu K ( rroBhltrreune

sr$rfernnnocrr{ Jreqenr,rf, [ar[lerrroB c qacrl{qnbrM u noJIHbIM orcyrcrrneu sy6oa

cbeMlrbrMH aKpr{JroBbrMH npore3al\,1H.

Crenenr odocnoBarrnocrn Hayqnbrx noJrormenllfi, BbIBoAoB H peKoMeHAaIIHfi ,

c$opmyJrrrpoBannbrx B Anccepraqnn

floroxeruu, BhrHocnr\mre rm 3arqrry, Mo)KIro c yB€perfiocrhro lra3B:nb HayqHo

o6ocnorarnnnr4 nocKoJrbr(y oHH ucxoAf,r Ia AarufiDt rronyqenlfiD( npn c6ope

flrdr€JnHo orodparuroro m6opampnoro n KIIr,IHIrrIecKoro MarepnaJr4 lrtfleHlrono c

rpHMeHeHrreM coBpeMeHHbD( MeToIoB I{ccJIeIoBllHI{fi.

Hayunan Hoeuswa .u,rccepraryronuoro uccJIeAoBaHIrrI 3aKllotraerct B Tol\q rITo

flonyqeubl ,qaHHbre cpannrrreJlblforo l4ocJreAoBaurrt $r.ruro-uexanrlec(LD( u roKcLIKo-

imneprruecKrlD( cBoficrB arQr4JroBbrx oasucsrrx MarepuilIoB

cnocodoM noJrrlMeplasarryrw H [yreM HIDKeKIIT.IOHHOfi

2

$opnaoBKr4



aBTOMaTT/B4pOB{rHrrOfi llorurMeprBar[,Iefi n peryaupyeMblM AaBJIeIrr{eM, Koropble

noKa3aJM 8-rpatuoe yMellbrueune ocrarorluoro MonoMepa B JrlrrbeBoM a4pl,ulare, rro

q)aBnerrruo c rpa.utr*ronrsrM cnoco6ou; nayurofi noslt3Hoft orJlrrlalorcr AttHrIbIe,

fioJrfreHuhre B ycJroBnrD( KoMrrJrercnoro na6oparopnoro 9Kc[epuMerua (xnur.rvecnoe,

$rnnrecroe, nnlucpo6rnonoruvecxoe) o6pasqon 6a:uuroft axpwronofi rrJlacrMaccbr

xono,urofi floJnrMepr,rriluln <PalaXpress>, rroKa3r'rnaroqlre 3rraqrrreJrbHoe yrryrmeur,Ie

(prrurco-rvrexarurecKrr( xaparrepr{crrm no cpaBHeHI4Io c <(Proparc> u <flpmaxpm-

M> (rya,iuryg{ountu fioJrr.rMeplnarryrr); nornulr f,BJUtrorcf, cBeAeHurI o roM, qro

o6pasrFr, rroJrfrelrrn{e ,B 6asncHofi arcpuloaoft uJlacrMaccbl xoJloAnoro

orBepxAennf, <PalaXpress> Mero,[oM rcnrerupronnofi Qopruonru MeHee noABepxenhl

aAre3I,uI KOJTOHH3ATIdJIT SaxynrraTI,tBHbIMH ycnoB Ho -nar or e HHbrM r4

I\4lilcpOOpraHIaMaMI{.

B pa6me nprrBeAeu aHaJrm qacrorbl rtprrrtur (crenepeHocllMoctn> n xa.no6

6orum,rx [prr uoJrBoBaHI{I{ nporex}aMr{, r,BroroBJIeHrIblMI{ I,r: ar(plilIoBbrx lrJlacrMacc

TparoryroHrsru cnoco6otu. flpooe4€nture sccJle,qoBaullrl rIo3BoJII4JItr noJryrmrb

Horyro rurtlopuarwo n yrolrHrrrb ee rto Eme cJIeAyK]qtrM rIoJIo)ICeHETM: cbeMuble

rrlracrl,Igorlgble npore3bl, E3roroBJIeHrIbIe Irl r racrMaccrr nyr€nn r.nmerr[rorurofi

r[opuoarul c aBToMarlBl,Iposa$rofi nonrnaepuraqaefi rr peryJlnpyeilrllM AaBJIeHrIeM,

BcJre4crBue 6olee ro*roro rlD( H3roroBJler {r, qeM qplr rpaffrl{nonlrou cnoco6e, ne

Blr3hrlaror y bomuux rarrar-nr.r6o ocnoxnernd u rye6yor 3HarMreJIbHo Mellbmero

KorprqecTBa KoppeKrlHfi vI coKparqalor

oTJrr{qaeTcrl AitHIrbIe, II0JITTeHI{bIe upH

cJrrr3Hcrofi oooroqre nporffiHoro Jloxta,

odrerrnBubrfi Kprrrepnfi aAarral[,Ionlrblx

cbeMrrbrMpr npoTe3 aMH.

IlpaxmaqecKo.fr 3Hfrqa*tocmh AncceprarlrdonHofi pa6ornr noKa3ffIa

3HaqmeJrbHoe? cTarHcTrfiecKn AocToBepHoe yMerrbIIIeHI4e OCTATOIIITOTO MOHOMepa B

rrnacTMacce npH I,IrilKeKr{HoHHoft $opuoBKe c aB T OM ATrf3 r,rp OB aHHOft

nonnMeprrarlnefi H perynnpyeMbrM AaBneHrIeM (0,12% rporl{B 0,2-5o/o rpn

TpaATIHOHT{brX MerOAil(). TarOe cHrDKeHHe COAepX(AHvIfl, OCTaTOqHOTO MOHOMepa

aAanrarsaoHrrbrfi repHoA. Honr.{:3Hofi

HCCIeAOBaHHH MI{KpOrILIpKyJU{ImH B

KOTOpbre MOryT paccMaTpKBaTbcfl KaK

qpoueccoB rpu JIeqeHpIH rarIHerIToB



(rvrernrnrlerar(pnnara), noropufr rlBJlxerc.fl oAHTIM H3 ocHoBI{bIx qpH.IuH

(H0n0p0HOCHMOC'TI/D) npOTffi OB, IIO3BOJIfl eT p eKOMeI{AOBaTb M9TO L Mfr IETOTOBJIOHIIfi

cbeMr{brx Koncrpyng,rft narprenraM c BbrIIreHa3BilHHbIM cHMnroMoKoMIrJIeKcou. flpu

HttIIurrHH (HellepeHocplMogrH)) K paHee H3roToBJIeHrrbIM crenarrtu llporffiaM r43

ruracTMacc, nonHMepI,I3oBaHHbrx TparulrIHoHI{bIM MeTOAOM, OHI,I MOryT 6rnr

3aMeHeHbr KoHcrpyKrtr4flMn, [oJr]rqeHHbIMH no lrpeAJlaraeMoMy cnoco6y.

BcneAmnne onrnM€trrbrrbrx $nsmo-xr.rMuqecxrD( rrapaMerpoB vI .qocrarorlHo

BbrcoKoia fiuonornqecrofi Ggn$SeperrHocru (nnsrar noABepxeHuocrb 3aceJIeHuK)

nampodHofi Snopofi) creuurrx rpore3on, rmroroBJreHl{blx MeroAoM HrDrceruInosnofi

SopruoBKrr c aBToMarrc4poBanHoft nonmreprcars{efi, ylrenblrlaerc.tt KoJtnqecrBo HX

uoJroMo& yBefirlrqr{BaeTcrr rfyrrrprona.nrHat IIeHHocrb u AomoBeqHocrr. flo AaHITbIM

rasepuofi AorrilnepoBcKoft Sloplerpuu rtplr qacrlfrnoM [r [oJIHoM c[cyrcrBlll,I

sy6on na6.rnogaetcr HapyueHuo MlIXpoIEpKyrnuE B crnnucrofi o6onoqre

npore3Horo loxa. Hcnom3oBaHI,Ie crOwtrx upore3oB, IaroroBJreHublx MeroAoM

rlrDxerr[ftr nrrrenoft ar<pwronofi IrJlacrMacchl, flpuBorun K ynfmleHr.tro

rwilcporppKynn1ru{, a uMeHHo: sHasmeJrnofi alcrrlBatpm KpoBoror4 rIoBErIueHlIIo

almmrryAhr Bcex BnAoB rore6aruni Lr EopMaJllr:lalgu cocyAl{croro ronyca.

Peqernpyeuoe .ryrccepra${oHrloe rlccneAoBalil{e flpeAcraBJlf,er HecoMlrcHlryn

3ffirIUMOCrb Arr rrayKH u npaKn4KI4

Oqen na coAepzl(annr r ncceprflIlnn

IlpeacraBneHuas Ha 3arryrry padora BbrnoJrHeHa rlo rparuil$,IomroMy nnauy H

oocrorr rlr BBeAerilrrr, Tpex uLtB, odgn4geru,u peryJlbraroB lrccneAoBanlrq BbIBoAo4

rpaKrrfrecKrD( peroueq4a4d n crucKa uclornsyeuoft rumeparypbr. Era6morpa$nr

BKrroqaer 308 LIcroqHuKoB nl'neparypbl, rI3 Hux 247

HHOCrpaHHbrx. Paoora HJurrocrpl4poBaHa 15 raolpuauy. vI

15 SopMyn.

44

Bo BBeAeHHH aBropoM qerKo aprpeufl{poB ana arryiulbnocrb nn6paunofi

rervru pa6oru, coopuyiftrpoBaHbl UeJIb u 3a.IiaFtr IrccJIeAoBaHrrtI, rloArlepKHyra

oreqecrBeHHslx, 6l

prrcyHKarurL coAeplKHr

HoBr{rHa r{ flpaKr\tqecKarr uenuocrb noJIfreHHhIx p€ynbrarol. B o6rope Jllneparyphl



[prrBeAeH aHanr.rrFrecK[ft o63op cyuecTByrotruD( [po6neM I4 fiyrefi I0( peueHnt nplr

JICqCHIII'I NAIPIEIITOB C IIACTUTIIbIM I{ NOJIHbIM OICYTCTBUEM 3Y6OB CSEMHEIMU

axpr,rJroBlrMr4 nporeraMl,I. Ha ocnosaru&I nsyveunofi Jtrmeparyphl aBTopoM BbI.ueJreIrbI

cnopubre rr Herryqesnbre Boupocu, rBI{BIIIuect ocnonofi am t[opuyllupoBrl{ IIeJIU I4

3aAarl IICCJTeAOBaTMT.

Ha gauu.rry aBTop BbrHocl,rr 3 ocnorrntx rIoJIoxeHI{f,. B neprou ymep}r<gaerc.c,

.rro o6pa3qn, r.BroroBJrenHbre rlr aKpRJIoBoft rulacrMacchl xoJlo.quoro orBepx,{elillf,

MeTOAOM r.rHr(eKr{.roHrrotr r$oprrrorrcu c aBToMaTl{rr4posalfiofi uolrmeprnarmeft u

peryJrr{pyeMhrM ,qaBJreurreM, r,rMeror 6o.iree omranaJlBHhle (purrmo-nrexaruarecKlre lt

xr4MrnrecKrre xapaKrepncrlrKr,r, a rrcnoirb3oBarue AaHHdro 6asucnoro Mare'plraJra npn

relreunu [arryrer{ToB cbeMHhlMrr [porq]aMlt rro3Bollr{Jlo r 3 pasa cHIBr{T6 qacrory

TOKCnKO-aJrneprITIeCKLD( pearug.rr?. Bo rropou IroJroxeHI,It{ orMerleHo, rITo AocTaToqHo

BhrcoKarr 6ro.ilonrqecras r.lrgra{{eperruocrb (ueirnrar noABepxelruocrb

(€aceJrerrr{KrD rwnEo6xoft r[iropoil pra B correraliltrr co 3I{aqIneJIbHbIM yMeHbmeHI,leM

ocrarottrroro uououepa) npsreBoB rB lrJlacrMttccbl, nornnrepnsorannoft no

npe4naraeuofi MgroAr,rKe, [o3BoJI{er peKoMeliloBarb nocne,ullon, AJrf, l{troroBteHru

6asucon gbeMrsrx npore3oB, B ToM rII{cJIs np}r roKcl{qecKoM croMarure. B rperreirr

[OJIoxeHuI{ roBopr4rct O TOM, qTO COBOKyrIHOCTb [apaMeTpOB l\fltrCpol[rpKynf;Iffn

(norararenr MrlKpoqupyflfr[rr4 r,IHIeKc Qrarcuorprfi, Bnyrpl{cocy&rcroe

conpo'rurrneHue, cocy4rcrrrft Torryc, aMrurllryAa rone6armft xpormora) cmucrofi

o6o;towclr npore3noro Jloxa [o3BoJrrer KoJIuqecrBeHHo oqenlrTb ee cocroxulle.

Hgueneruae .4aHHhrx uoragarenefi o6rernmno cBlrAereJrbcrByer o xaparTepe

a,qaurars,roHrrErx flpoqeccoB B TKarrrlx rrpoTe3Horo JIor€.

B HraBe <Marepnilrbr vr MeroAbr HccneAoBurHLIflD ilpxsolurrcn no4po6Hatr

xapar$epugflrKa [cnoJrb3oBaHHbD( Mero.4lrr uccne.uoBaHurl. Penpesexratmnoctr

[oryqennbrx crarr{crr{lrecKro( A{rHrrhrx ocHoBarra rra Aocraroquo 6omuoru o6reue

Marepuana u [plrMeueHr{I,t coBpeMeHHD,D( Mero.u{K na6oparoprux I{ KIII{HITIecKID(

HCCneAOBaHT{fi . .{nCCeprarIHOHHarr paoora xoporuo HJrJrrocrprlp oB aHa.

B riraBe <Pesynrrarbr co6crseHnlrx HccneAoBaHHftD aBTop o6o6lqaer vI

arraJrr.rupyer flor]'"lenubre pe3yJrbrartr. Hayvuue [oJro)Kerrrrf;, BbIBo.qhI r{ 3aKltroqeune



coopMynrpoBarrbr aBTopoM Ha ocHoBaHun pe3yJrbraroB pa3BeprryrErx KJruHr{Ko-

nadoparopHbrx r{ccJreAoBarrun flar$rerrroB, [oJrb3yrotrIrD(c{ gbeMHbrMH arcpanoBbrMu

np or e3 auvr, nonr,rMeppr oB aHl{br MH p a3 Jrr{rrnbrMn crlo c o 6 arraer.

B palaene <<O6cyx4eHne ronyqenHbrx p$ynbraroB> orpaxeuo yMeHHe arropa

rrerKo upeAcftrBnrrb B .4lcKyccrloHHoM rrtrage nr,rreparypHbre u co6crBeruffe Aarrghre,

o6o6qarr u KprrrrlFrecKrr r.D( aHaJrrenpoBarb.

Anropou cSopnryxnpoBlrrrbr BbrBoAbI 14 rlparffHrrecrrae peKoMeruarry{H,

orBetr&orque r{eJrrr rl 3aAatraM pa6orrr. flo rerue .qlcceprargoHrroro EccneAoBaur{f

orry6lmorano 13 neqarsrx pa6m, ns ruu< - 3 B )KypHaJrax, pexoueu4onarnrrx BAK

Nfunobplrayru PO, 2 - rapy6exaue rry6rrumarpr4 Koropbre B cotrerarutrr c

aaropeQeparou .qocraroquo rIoJrHo srp€DKaror p$yJrbrarrr ,u,rccqprarry.ronnoro

HCCJIC,IIOBAIIEf

B pa6ore Bcrpeqatorcff eAnHuqnbre Herorlnbre Bbrp€rlKeHlrfl? crnrrucrnqecnne

uorpelllHocrr?t.

B rurase ArlcKyccuu xo'reJrocb 6rr nocrasr,rrr rr€peA aBTopoM HeKorophre

Bolpocbr.

1. rlro, c Barnefi TorrKH 3peunr, cJreAyer cqnTarb BeAyrrlprM $arroponr ilpH

Bo3rruKrroBeHEH rsnerurfi (HerrepeHocuMocrs>>? Hagoaure nepcneKrnBHbre

Marepnaulrl wM MerolurKr{ IrroroBJlerrnf, 6agucos caeMlfi[x npore3oB,

no3BoJUrIorqID( r snarilmelbuoft crelreull rloBbtcnrb ux 6Ronorr.rsecryp

r.ilrAr{ssepeHTHocrb?

2. Karofi MeroA LrccJreAoBanfia. no B:trrreMy MHeHr, o, nan6oree odrercnmno

cBnleTeJrbcTBycr o xapaKrepe aAanTarFroHHhrx npoqeccoB B TKarruD( nporElHoro Jroxa

nplr Jreqeur4lr flarryrenToB coeMrnrMu rpmeraun?

3am.nmqeHRe

,{ncceptarryrr A.E. BepxoncKoro <Jle.rerme nilsaerrroB c qac-rnr{HbrM [r [oJrrrbrM

cnc5ntTBrreM sy6on merwrrrMr{ ar(prlrlroBbrrvflr npor€am{ (rrmrurco-orcnepr.naenraJrbrroe

r.rccne4orarure)), Bhr[oJrueHrnu noA pyKoBoAcrroM AoKropa Me4ils,il{cru.D( rmy&

rpotpccopa, H.H. A6omaacosa2 fiBrrerr;r garonserurofi uaywoft roarrr$maru,romroil



padoroiL cnocoScrByouefi peueilrK) ar(ryaJrbHofi 3a,a.w1,. a r,rMeHHo IIoBbrmeHuK)

eSQermuocrn reqeru{f, rra4{errroB c rtacrussn\l u rroJrHErM mcyrcrrr.reu sy6on

cbeMlslttrI npmBaMl,r c aKpIrJroBhIM oal{col\4 I{troToBJIeHHbIMI{ MeToAoM

r4rDKeKr*tonuoft tlopuorlu c aBToMarr,tsr.rpoaarurofi uonrnrepr.rrar[refi r.r

peryJtrrpyeMblM AasJreHrreM, rrTo lrMeeT cyrqecTBeHlroe TeopeTusecKoe n

npaKTuqecKoe 3HaqeHI{e AtuI cToMaroJrorHn.

flo cnoefi arryanrnocrn, MsroAriqecroMy rro.uoAy, uay.ruofi HoBrBHe,

nparrnvecroft 3HarrrrMocrrr, coBoryrurocrr,t BhIBo.qoB lr npaKT[secKlil( peroueugaqnfi

nrcceprarpoHnafl pa6ma A.E. Bepxorcroro orBerraer rpedoraruuu rr. 9

<floroxernu o [oprA6e flprrcyxAennf, freHErx "crenenefi>, yrBepxAenrrono

flocranouermeu flpanrrenrcrra P@ or 24 cernr6p.r 2013 r. Ns 842,

rlpe.(brBn reMhrM K Ar.rccepTarsuM Ha collcKaHue yveuofi creneHu Kar{ArrAara

Me.ryflsmcKlD( HayK, a ee aBTop 3acJryxs.rBaeT ucrouofi creneHr{ Ilo cneruaJlbHocTH

I 4. 0 l. 14 - croMaroJrornr.

OQrurylzurrrrufi ormouerrr:

Aoxrop MeAHrprHcKrD( HayK, npo$eccop
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