
B 4nccepraquoHHsrfi coner ! 212.204.06
lpu Pocclliicrosr xltMltKo-TexHoJrornqecKoM

yHnBepcnrere u*1. !.tr{. MeHAe.neesa

OT3I'IB OOI{II,{AJIbHO|O OIIIOHEHTA

fpuwuno[t Eneuu lldonoeHb, roxropa rexHr4rrecKrzx HayK, AorleHra, npoQeccopa
(a$enpbr rexHoJroflr[ gneKTpoxuMr.rqecKv x npor43BoAcre @e4epa,rluoro rocylapcrBeHHoro
6rcANeruoro o6pa3oBarenLHoro yrrpexAeHr4{ Bbrcrrero npo$eccuona:rsHoro o6pa3oBaHr4t
<14eaHoBcKHi rocynapcrBeHH6Ii xr.muxo-texnororu.recxafi yHnBepcurer),

o ArrcceprarluoHHoi,l pa6ore fy6anoea A,rencan4pa A,rexceesuqa Ha reMy:
(Pa3pa6orKa rrpoq€cca 3reKTpoxnMfirrecKoii aKTwBarlll[r noBepxHocru ynJ'repoAHoro

BO,'|OKHa C qeJIbIO yBe,'IUqeHUq IIpO9HOCTI| yf,Ie[,'laCTI{KOBr). npeACTaBneHHOr.r K 3arlr.iTe Ha

corzcKaHr-re yqeHoii creneHu KaHArrAara rexHrrqecKrrx HayK tro cneq]iar[,Hocr.rrM 05.17.03 
-TexHo:rorr4{ 3neKrpoxr.rMrrqecKlix rrpoqeccoB 14 3arqr]ra or Koppo3Hu t4 05.17.06.- TexHoJrof]ir l,r

lepepa6orxa nonr.rMepoB Ii KoMno3I.IToB.

Arrya,rrHocrr, TeMr,r AlrcceprauHoHHoro ucc,reAoBaHHq

Ymenlactllxu - KoMrro3r{THbre Marepuanbr (KM) c orpoMHbrM TexHoJrorHqecKHM

roreHu aroM. Ogt o6,raaarc r raxuv Ha6opov rfulnxo-xrvruecKHx ceoficre. roropsritt

no3Borter npllMeHrrr, ux flpaKTI4qecKLI Bo Bcex orpacn.gx npoMr,IuneHHocrz. Iloerouy,

HanprrMep, B aBuacrpoeHrrrr, paxerocrpoeH14ll, antouo6unecrpoeHrrr4, aKTr.rBHo ocyrqecrBn.serct

nepexon or MerannoB K KoMro3r4TH6rM MarepuanaM. B xa,{ecrse apMlipyloul{x 3JreMeHToB B

yrnennacruKax ur{poKo rtpLIMeH.sercq yrnepoAHoe BoJ]oKHo (YB). Xapar<repnoii oco6essocrr'rc

yfnepo^qHblx BoJloKoH .{Biltercq BbrcoKtur yAenbHa.f, [poqHocTb npLI pacTtxeHl.ili, IIo3ToMy I4x c

ycnexoM ucnorr,3).Ior Anr apMupoBaHlfi MarepuanoB KoHcrpyKIILIoHHoro Ha3HaqeHux. Oluurtl

I.I3 ocHoBHr,rx uanpaueul.tfi roBbrureHu.s lporrHocru rarux KM tBJlterct noBbrrrreHue a4relLrr4

yfnepoAHoro BonoKHa K ronaMepHoii Marpnqej xoroporo Ao6uealorc.a :a cver uoguQzxaquu

IloBepxHocrlr yB pa3nLIqH6.MLi MeroAaMu, B ToM qHcJIe Ii 3neKTpoxHMrIqecKIzM.

3rexrpoxrEl,rrvecxa-a o6pa6orxa (3XO) nax Mero.q IIoBbIIxeHua y,uetsnoil noaepxnocru VB t't,

KaK cneacrBr.re, ynyqIlIeHtle nporrHocrHr,IX xapaKrepr'IcrlrK KM, usnecrua, uo ee sQr[exrlznHocrs

MoNet 6rns cyuecrBeHHo IloBr,rlreHa Ha ocHoBe ycraHoBneHut 3aKoHoMepHocrefi 3XO u

nog6ope HoBbx cpen ,4ns ocyruecrBneHus 3XO VB. B ce.s:Ir c 3rI'1 qe,lb AaHHoro

Ar.rccepTarlr.loHHoro uccneAoBaHu.{, HecoMHgHHo. aKTyanbHa

Pa6ora esrrorHeHa B pauxax HI4P <OnruNcrsaqu.s cyruecrByloqero npoqecca

3neKTpoxlrMuqecrofi o6pa6orxu yfnepoAHblx BonoKoH 14 uccne4oBaulre anbrepHarrrBHr,Ix

cnoco6os aKTuBauulI fi x rroBepxHocrlr).

Crpyxrypa u o6qaq xapaxTepucrrrrca Anccepraqrrx

.{uccepraquouu at pa6ora A.A. fy6anona I4Meer rpa.ququoHHylo crpyKrypy! HanI'IcaHa

na 148 c., co.4epxr.rr 77 pncyunon u 19 ra6nuq, BKJrroqaer raxlie pa3Aenbl, xax BnegeHue,



O6rop nr.ireparypbr, MeroAuxa 3Kcnep[MeHra, 3xcnepnueHra,rr'Hr'te AaHHbIe rro

noeepxnocrHofi o6pa6orxe yrnepoAHoro BoloKHa a o6cyNgeuue pe3ynbraroB! Br'rno4r,r.

Crucor qurapyeuofi rureparypbl BKJIrcqaer 167 trcro.IHlmos. flpunaraercr ronu.f, aICa o6

rrcnorb3oBaHur4 pe3ynr,TaroB AncceprallrloHHoii pa6orst A.A. fy6anona na 3AO <XorAI.rurosat

KoMrraHr4r <Kouno:ur> (ynpaunorqeft opraHI'I3aIIlIlI OAO HIIK <XllunpoultHxtunlrpuur>).

BseaeHue (c.c. 5-8 auccepralluu) orpaxaer aKTyaJlbHocrb rer,rrt pa6orrt, qe:Ir t't

HarlpaBlleHu.rr l4ccIeAoBaHI.Lg, HayrlHyro HoBI'I3Hy LI [paKTI'IqeCKyIO 3HaqI4MOCTb pa6OrU,

rrono)KeHr.rr, BbrHocr.rMble Ha 3arll4ry, anpo6aqtlro pe3ynbraroB ua npoStt:rlnr'x ronQepenqu.ax,

lpeacTaBneHrre MaTepuanoB .quccepTalluu B neqaTHlrx TpyAax.

l,rasa 1. O6:op,rureparypu (c.c. 8-46 auccepraqlru).

,{ocrarouuo fioapo6Ho, c 6orsnuv KoJII]rIecrBoM a,r.nrocrpaqnii, orucaH6l cnoco6lr

lroarz$uxaur.ur rE ceoficrsa yrneponHblx BoJroKoHJ nplIMeHteMbIX B KaqecrBe apMI4pylouIIX

3IeM9HTOB B yflenjlacTIlKax, 3lafaloTcq cBeAeHIIt o 3aKoHoMepHocTtx 3neKTpoxltMll'IecKou

nonr4MepII3aqr4ll aHunI4HA Ha 11OBepXHOCTI.1 yrnepOAHbIX BOJIOKOH. Ha OCgOeanun npOBe.4eHHOfO

o6:opa :rnreparypbl cAenaH BbIBoa o ueo6xoAuuocru ycoBepureHcrBoBaHus npoqecca 3XO yB.

BtteCme C me.t4, HA ASZttttd OnnOUeuma, C npUeedeuuOu O1SOpe numepAmypbl u3uuu rc O6teuuO

r.pmupyomct pa6omu F , 2J, cpaonumerbHo Matro BHuMaHut ydeneuo mexrrc'|Io2u'M

lrekmpoxu.Muqecxott o6pa6omxu VB u docmuzHymbrM B cmoit o1tacmu psytrbmama.^4, m.e.

c meneuu pasp a6o mdHH o c mu me.tt t't uc c n e d oa auun.

l:r,ana 2, Merogutca 3KcrrepIiMeHTa (c.c. 47 -63 4Ilccepraquu).

B aaunoii fJIaBe AeraJIbHo onucaHbl MerorHKI4 npfiroroBneHut pa6ouax cpeA Ang

sneKrpoxr.rMur{ecxofi uogurf ux arJrrrl 14 nponurKu vB (uapxa yKH-12K), npuMeHeHHbIe

COBpeMeHHbre rf u:urO-xuur1 VeCKI.ie MeTOAbI LICCIeAoBaHI4t (cKaHupyr6rqa.s 3IeKTpoHHat

Mr4KpOcKolUt) paMaHOBcKtuI cneKTpOCKonu.s, peHTreHOBCKaq tporOr,rexrpoHuat MI{KpOCKOnut'

MeroA Hrr3KoTeMnepaTypHofi aAcop6quu a3oTa, gneKrpoaHair Ilorrrpu3arlu.r) ucxoguoro u

uOg[tpr.iqZpOnanHolo BOJIOKHa, MeToAu(a ncnr,rtaUraii KOMflO3IIIIIIOHHOTo uarepuana (YB,

rporr{raHHoro cBr3yroqtrM 5-2118). Pa:Ae:r raxNe orpaxaer cTaarru lpoqecca u3foroBneHH.s

KM, rexsOlOruqeqKl.Ie napaMeTpE'l ITIiX craAgii. KOHTpOnb TSXHOnOTI'I qeCKI'IX napaMeTpoB

pa6ovux cpel r.r npouecca o6pa6orxu. flpneoglrc.a pe3ynbraTbr onpeaeneHu.s xapaKrepucrl4(

rrcxoaHofo YB eoroxHa Iz KM Ha ero ocHose

ftaea 2 orpaxaer npaBl4nbHo eu6panuylo Mero'4o:rorurc uccneAoBaHnt v

IOcToBepHocTb flonyqeHHbIX pe3yIbTaTOB, OcHoBaHHyIo na 4OcrHrHy-rOfi BoCnpOu3BO.4I4MOcT]I

3KCnepIIMeFrTaJIbHbrx AaHHT,IX lr ltx cTaTucTuuecxoii o6pa6otxe. Ho nocKo.ttbxy e iantou

i)uccepmatluouuo pa1ome KoH4eHmpal4uu 3reKmponumol sbtpaJrceHd r;ax a 'vona/t

(npueuneuo d.an uayuuarx uccnedoeauuit), maK r,t B z/n (ucnonusyemcn dtn nparcmuuecxux



peKoi4eHdaquit), credoBalro 6ut npuaecmu ma6nu4y coomGemcmBun xon4enmpa4uli

Iraea 3 <3xcnepurtrenraJrr,Hbl aaHHbIe rro rroBepxHocruoii o6pa6orxe YB u

o6cyxgeHlle p$y!'IbraroB) (c.c.63-129 grlccepraquz). B AaHHoii rnaBe npl4BeaeH u o6cyN4en

o6ruupurrii 3xcrreprrMeHTanbnsIfi nrarepua,r, nolyueuHufi aBTopoM B xo,4e BblnorHeullr pa6orr,I.

Ha ocHoeaHr.tLt KoMnneKcHofo uccreAoBaHu.s noJllpli3aIIl{oHHoro noseaeHuq YB-

3neKrpoaa, tfusuxo-xulruuecrux csoiicrs BoJroKHa noc:Ie 3JleKrpoxuNru.recKoii o6pa6orxu u

tf u:uxo-uexaul.i.recKl.tx csoitcrs KoM[o3urlrroHHofo Mareprrtu'ra Ha ocHoBe o6pa6orai*roro YB

onpeAeneHbr n o[THMLI3I4poBaHbI cocraBbl 3JIeKTpoJILlroB t'r napaMerpbl o6pa6orxu BonoKoH,

o6ecne.{usaloque KoMno3l.rqr{oHHoMy Marepr4any noBbIIIreHr.Ie flpoqHocrI-I rpr4 pacrflxeHvu.

Artg Bcex paccMotpeHHbtx jneKTpo,rH IoB (auuotlltiiHstx conei ) ronbHoH A

gllxap6ouonux KLIqJIq! coJl{HoKrrcJloro aH:l.Jr;7';p'a, aMIIHocrII4proB, 11l{ppona, ux cuecefi)

ycTaHoBJreHo, uro oS$errunnoft sslsercs aHoAHarl o6pa6orlca BoJIoKHa, IIpoBoAzMaJI s o6rracru

MeHee 11o;roxg4 TeJIbHbIX troTeHI.lUaJIOB, rIeM 11OTeHUHaI1,I BbIAeneHIZs KI]cn6po.4a na YB-

3neKrpoae.

3rcnepuuenra,r[,Ho noKa3aHo, qTo lpor{HocTb npr4 pacT.{xeHHn KoMI]O3r.rrIr4OHHOfO

Mafepuana c apMHpyrorur.rM yfnepo.[HbrM BoJroKHoM. flpoueauHM aHo,[H) ro o6pa6or r<y n

pacTBopax aNrpronuilubrx coleil, eospacraer 6;raro4ap.r yBerr4r{eHl4ro ao:ru auopQnoi Qa.su e

yrnepolHoM Mareprrane 1{ yBen qeHrrro nnoulaAr4 KoHTaKra cocTaBrsro lux KM, a loc;re

o6pa6o6u B pacTBopax coJItHoKIIcJlofo aHI4lu]Ha llnu nl'Ippona - 6narogapl o6pasonaHnrc clor

noJILraHI4JII.rHa unI4 nonu[fippona [pr4 3neKTpoxr.ruu.lecxoii noJrI{Meplr3aIIIiI4 coorBercrByroqux

MOHOMepOB Ha I]OBepxHocTI4 BonoKHa.

floxasauo, uro :$$exr roBbrlxeHu.{ flpoqHocTrr KM cyulecrneuHo Bo3pacTaer npll

AqHar,ruqecxofi 3XO apuapyrorUero yrnepoAHofo BonoKHa no cpaBHeHIlIo co craqlloHapHblM

aHo.qoM. Ha ocHoee flonyqeHHbrx pe3ynbraToB paspa6oran TexHoJ]ofllqecKI{fi npoqecc aHoAHol

o6pa6orru yrnepoAHoro BoJloKHa, c[poeKrl'IpoBaHa I'I co3aaHa ycraHoBKa aJlt 3XO VB s

AI,lHaMI4qecKI4XycnoBusx,npoBeneHaonTuMl43auuqTexHoJlofl4qecKofonpoqeccaItIaHbI

peKoMeHAaIIIiI4 Anq efo IIpoMhIlxJIeHHOtO UCnOllb3oBaHHs.

Bir.recre c TeM, npl4 lpoqTeHur.t aaHHoi,i L'raBbI BO3HI.IKJII4 BOIIpOCbI U 3aMeqaHllt.

- Ilpuneuneuue dnn o6pa6omn VB nnomuocmu moxa uaxodnmca e o6nacmu zapntrceuun d.e.c-

sttexmpoda. Heo6xoduuo xomn 6ur Ha ypoqHe zunome3u notcHumb, KaKue Jlce npo4eccbt

npueodnm K cmpyKmyptbtM u3MeHeHun BoJroKHo npu omcymcmquu s.tteKmpoxuttu.qecKozo

npoLlecca Ho z.,texmpoi)e (nnpauep, npulreqb dnn o6utcueuust efirferm Pe6uudepa)'

- Acmop npoeodtn peax4urc nonuwepu3a\r,Lu aHlmuH't UA vB A zAlbBAHOCmAmWrecKoM pntcuMe

npu nnomHocmu moxa I A/lt2, He yKa3btsa.n, xarcofi nomeu4uan ycmaHa7nusanct ua enexmpode

npu 3mo)\1. HaxoduiLcn Iu nomeHlpal enexmpoda e npedetax' coomBemcmBynryux peaKvuu



nomtMepu3at4uu? Conocmaeneuue dauuatx puc.47 u yxasaxnou rLnomHocmu moKa noKa3bnoem,

qmo Ha greKmpode doncruo npoucxodumu eotdeneuue xucnopoda.

- Iloueuy o pa1ome He oqeHuBaJru ydenauyn nosepxHocmb yB no dauuwn

BonbmautnepoMempuu? 3mo grekmpoxuMuLtecrcufi uemod, oH no3cortem onpedenumu ntot4adu

nosepxHocmu o6pasqa, docmynuyn dnn eosdeficmeun streKmponuma, u oHa .AloJ{em

omrwlambct om nnot4adu nosepxHocmu, onpedeneuuo uemodou adcop64uu asoma.

- Ilpoeodunocu nu conocmaBneHue nonyueHHbrx xapaKmepucmurc KM c u36ecmHbrMu

ananozauu?

Brrroqrr rro padore [paBurlHo orpaxaror flonyqeHHble pe3ynbrarbl

Hercoropue 3aMerraHr4s fl o oqpopu:reuuro 4uccepraurru

- Ha puc.35 u 47 ue y*a3aHbt nqparwempbt nontpu3alfuu VB-enercmpoda, maKue, KaK pel{aM

nonqpu3a4uu (puc.35), cKopocmb pa3sepmKu nomeH4uana, meMnepamypa gneKmponuma.

- O,reuu paznoo1pasua u qacmo BHe cucmeMHa 3anucb pa3lwepHocmeit QusuuecKux BeruqLH.'

xoutlenmpat4u npuMeHflewbw pdcmsopos - u/n, uona/n, z/n, M; epeueuu c. ceK.; ruIomHocmu

morca - A/t,t2, a/u2 (puc. 59) u dA/n2 (puc. 61, 62), enepzuu eB (enecmo eV unu sB - c.9l).

- Ilpuueueuue pa3nuLtHblx cnoco6oe 3anucu KoHyeHmpat4ui npu ldpaiceHuu KoH4eHmpaquu

oduozo pacmaopcr, Hanput ep, uq c.95; 0,01 nona/n MoHoMepa u do6aexu I 26 nona n-

Qeuuneuduauuna.

- I4cnorasoaanue corcpatqenu s nodnucnx K pucrykqM; Haq.KoHl4., KoH4., /&.moKq, auod. na.

moxa (puc.57, 59).

- IIpu cocmaeneHuu cnucKo 4umupyeuoi numepamypbr ueo1xoduuo 6utno 6onee cmpozo

cnedoeamu mpe6oeanuw,r IOCT 7.0. I1-20I L

Heroropue HeyAaqHble BblpaxeH t.

r<...cpeda xucnopoda eosd1nca... >, K...He npeablwarcului 6onee 100 9aco6...)); (...3HaqeHue

re cum e npedenax numepamypHbtx dauuurx..'>: (.. pa3pyueHue nosepxHocmu

KpucmatruuecKo cmpyxmyput lonoKHa...)); uB tumepamype p23l lLMeemcn pa6oma....>;

<...O6paSOOauue 
^OnAuux 

Cnoes nonwrcpa, ue O6nadant4UX dOcmamOqnOi MexAHUKOfi... )t;

<Pucyuorc 62. ....ucxoda u3 norylteHHozo 3HaqeHutt HavanbHou KoH4eHmpaquu MoHoMepo);

( ...nogepxHocmb kpucmanruqecKou cmpyrcmyput BoJloKHa... )) .'.

flpune4euulre 3aMeqaHu.s rro alrccepralluouuoft pa6ore A.A. ly6anoea He culrxalor

uayunofi npaKTllqecKofi IIeHHocrr4 ero uccJreAoBauuft u pazpa6olarlHblx rexHonofuqecKrx



peKoMeHAaur{ii no aHoaHofi o6pa6oTKe yfnepoaHoro BoJroKHa c rleJrbro nocnelyro4ero

uclorb3oBaHu.s B KaqecTBe apMlrpyrcrqerc KoMrIoHeHTa B yfjrerrracTlIKax.

Hayvusre rloJoxeHus, BbrBoA[,r rr peKoMenAarluu, crpopuy,ruponauurre B

Ancceprall[u, qBJflrorcq g no,'IHofi lrepe o6ocuonaHHlrMlr rr AocroBepnlrMn, TaK KaK

6a: r.rpy.rorcr na:

- AocrarorrHo nry6oxou H3yqeHHr.r oco6euuocreii drzszxo-xuuuuecrux ceofic're, cnoco6oe

r,ro,tr,rsuraqur.r u o6racru IpLIMeHeHLIt yrnepo.qHoro BonoKHa;

- aKTyanbHocTIr u [paBunbHoi nocTaHoBKe Ilen]l t{ HanpaBnenvfi ucclegonantra,

- KOppeKTHOM MeTOAOJIOfliqeCKOM nOAXOAe K perneHLItO nOCTaBreHHbrx 3aAaq;

- I{clonb3oBaHLII4 83ar{Moaollo,rH.{rotqux $zruxo-xuutuecKLIX I.i 3neKTpoxI.iMI.irIecKllx MeroaoB

I.ICCIeAOBaHU.f, LI MaTeMaTUqeCKOfO MOAenUpOBaHI'L[;

- Boc[por.r3Bo,4rrMocrll I{ crarucruqecroti o6pa6orxe fionyrleHubrx AaHHrIX no npouuocrir KM;

- coorBercrBlrr4 orfrlexroe yBen-IqeHlrr npoqHocr[ Ha pa3pblB KoMno3I.iIII4oHHoro Marepl{ana, c

rrcnoJrb3oBaHr4eM YB, nory.reunoro upu ano4uoii o6pa6orxe ua na6oparopHofi ll nulorsoi

ycraHoBKax.

Hayunan HoBH3Ha rIoJryqeHH[,Ix pe3yJrbraroB 3a(,'I]oqaercq B cneAyloureM

Vcrauog,teHo. qfo npH tal bBaHocrarti qec Kot aHonHot notqp 3auDq ytnepo,4Horo

BoJroKHa MapKII YKH-1 2K:

- B BoAHoM pacTBope NHqHCO: u OJH+)zCzO+ nprl ux onTttMtu'IbHoM cooTHollreHrll'l

yBenuqr{Baercr ro:r.r auopQHoii cf a:sI yuepoauoro MarepuaJIa,

- B BoAHoM pacrBope co:ttHoKucJ'Iofo aHr4Ir Ha (rz.nn nuppola) - cf opulipyercr c,roil

onuaHurruua (nonznuppo.na) Ha noBepxHocrl'I BoJroKHa,

IITO IPI,IBOAI,IT K BO3PACTAHI{IO NPOqHOCTU HA PA3PbIB KM TTA OCHOSC TAKI{X BONOKOH

Bsrre;reuo, qro rpu 3;rexTpononrrMepu3aqrra aHurr4ra Ha noBepxHocru YB s

flpLICyTCTBIiU B 3ne(TpOnHTe MOHO3TaHOJIaMT{Ha rrpo\4 cxoALIT CrxI.rBKa COCe.[HI',IX 3IeMeHTapHI'IX

BOJIOKOH l,reNgy CO6Ofi IOJIIZMepHbIMLI nepeMblq(aMfi! a B npl4CyTcTBHn n-Qenu,reH4Ualruna

o6pa:yrorquiicr flonr]Mep llMeer rleuyu'{aroe crpoeHr'Ie.

flparruvecraa 3HarrIrMocrb pa6orrt' Pa:pa6oran rexHo,'IorHqecKuii npoqecc

3reKrpoxr.rMurrecroii rloguSuraIlI4I{ noBepXHocru YB, no:eol.rrolquii yBenu'IuBarb npot{Hocrb

Ha pa3pbrB yrnennacruKoB Ha rlx ocHoBe sa 25o/o no cpaBHeHI'Ilo c npouuocrlrc KM c

Heo6pa6orannr,rlr YB. Pa:pa6orannsril npoqecc 3reKrpoxr{Mrrilecxoii uogu$uxaqr.rra YB

onpo6onaH Ha npeAnpu.srfiu OAO <H|IK XuMnpoMuHi+tlznllpHHr)

pegcraereunrrft n 4uccepraquouuoti pa6ore MarepIlan o6cyNAa,rcq na npotpzlsnlu

roH$epenura.rx, orpaxeH s 7 ne.rarHsrx pa6orax, B roM qrzcne e 3 crarux, ony6rrzronannr,rx e

BeAyrrlnx peueH3IrpyeMbIX rtypHanax a: lepe'ru.r BAK.



Anrope$epar n LIenoM orpaxaer ocHoBHoe coaepxaHr.re rvcceprartvLr A.A. fy6auona.

,{nccepraquonH at pa6ora coorBercrByer cnequarrbHocru 05.17.03 TexHoJroflrt

3reKTpoxuMua{ecKr.rx npoqeccoB }.r 3aulrlra or (oppo3l4t4 (n.4 o6,racru ucc,regonanuii) r.I

cneqzaJrr,Hocrrr 05.17.06 - TexHo-[oruq u repepa6orro nonrrMepoB H KoMrro3r.IroB (n. 2 o6nacru

uccneAoBaHuii).

3ax,rroqenue

luccepraqzonnar pa6ora A.A. fy6auoea <Parpa6orxa npoqecca orenrpoxl'Iultuecxofi

aKTr.rBaIII{Ii TIOBepXHOCTLI yfnepOAHOrO BOnOKHa C IIenbIO yBerI.iqeHI4.S IpOqHOCTI'I

yHIe[.]racrr4KoB)) no aKTyar6HocrLI, HoB]r3He H npaKTLIqecKoll 3Ha.II.iMocrl.r coorBercrByer

rpe6oeanu.ru n. 9 <flo:roxenut o noptnxe rrpucy:l'<Aerus, yqeHbIX creneHefi>, yrnepNgeunoro

nocraHoB.rreHrreu flpanuremcrBa PoccllficKofi <Degepaquu or 24 ceurt6pr^ 201 3 roaa N842, u

rBrsercr HayuHo-rnaru$lrraquossofi pa6orofi, e roropof coaep)Karcs HoBbte HaysHo

o6ocgogaunsre rexHo:roruqecKl4e pa3pa6orKI'I, uMgloulue cyrqecrBeHHoe 3HaqeHr'Ie .qrt

ycoBepueHcTBoBaHI.It KoHCTpyKIIIZOHHbTX KOMnO3IIIIIiOHHbIX MaTepLIaJIOB, apMrrpoBaHHbIX

yrnepoAHbrMr'r BoJroKHaM14 (ymeuacrrxoe).

Anrop pa6oru, fy6auon Anerccau4p Alexceeetlu, 3acnyxlrBaer rpI4cyxAeHI'Ls y'{eHofi

crerreHr.r KaHAr.iAara rexHrlrlecKllx HayK tro cleuuarbgocrtM 05.17.03 - TexHoronic

3JreKTpoxlrMLIlieqKI.IX npoqeccOB Il 3aUIIzTa oT Koppo3LIu u 05 .11 .06 
- 

TexHo.[orus nepepa6orxtl

noJlr.rMepoB I.i KoMn03I.iTOB.

A.rH., .4oueH!

npo$eccop raQe4psI rexuororull 3reKTpoxr{MliqecKlzx npoIl3BoacrB

Of EOyBflo I4saHoscxufi rocyrapcrBeHH6Ifr

TexHoJIOfUqecKHH yHUBepCHTeT E.[I. lpltuuua

ol, 06,"1'o/'j'-'')

flouronlrfi a4pec:

153000, r. I4nauono,

l epeverencxNfr rrp-r, p,.7 .

rcl. 8-(4932)-32-54-33

e-mail: flPGrishina@vandex.nt

ll oan ucs npo$. rca$eapsr f)fl
3ABEP9IO:

Vqenlui ceKperapb (D|EOYB

K.rs., Aorlenr
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H.E. loparua


