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ne4yrqefi optaHll3allvru o Lnccepraur.rrr Aynra Mrgr Xenna, [peAcraBneurroft
Ha collcKarrrae yuenoft crelleHll KaH.{LrAaTa TexHr{qecKr,rx HayK Ha reMy:

( TI,IBPUIHA_fl IIJIA3MA f A3OBbIX CME CEfr X,t X I,IHCTPyMEHT
KOMEIHI,IPOBAHHOTO BO3AEfi C TBVIfl. HA IOJII{MEpHrIE MATEI'I4AJIrI C

IIE JIbIO IIO B bI lII E Hl,tfl I,IX BI,I O C OB ME C T IIMO C T I{ >,
rro crerllraJrbHocrr.r 01.04.08 - @zguxa rrJra3Mbr

B rrocneAH]Ie roAbl tlJlit3MoxllMu.recrufi cuoco6 uogusuraquu rroBepxHocrr4

MarepI{aJIoB HaxoAI,IT ece 6offiuree [pI,IMeHeHI{e B pa3rurrHbrx o6nacrsx HayKr{ r4 TexHr,rKH.

BogAefictnpre ITJIzL3MrI Ha noBepxuocrb nonl,rMepHbx MarepuanoB no3BoJrrer I{3MeHrrb

pa3nHqHble csoftcrsa rloBepxHocrl,I: aAre3I,roHHhIe cnoficrna, rasHooocrofiKocrb,

gnerTpll3yeMocrb, oKpalxllBaeMocrb H Apyrue. Hecrr.rorpx Ha orpoMHoe Korr,rrrr3crno pa6or

IaccneAoBareleft no BceMy MHpy rlo reMe [Jra3Moxr.rMra.recxofi o6pa6orxe nolrrMepoB Ha

celoAHs[IHrfi 4eus n 4anHoft o6lacru ocraerc, MHoro BonpocoB. Oasoft r43 3aAaq, rpe6yroulux

peIIreHI,Ir, trBJlrerc, Bo3MoxHocrb npvraHns 6uocosMecrr,rMocrLr coBpeMeHHbrM nonuMepaM

nyreM no:gefi crnr.l.f, Hr{3KoreMrreparypHofi nlagnau Ha rrx rroBepxHocrb.

Peruenuro groro Boflpoca [puMeHlrreJrbHo K o6pa6ome rloJrr,rMerr{JrMer]aKpr.{nara r4

cr4JrLrKoHoBofi pesunu flocBrrrleHa Ar.rcceprarlua Aynra Mrsr Xezna.

Teua Aucceprarlr{oHHoft pa6oru, HecoMHeHHo, 34ry,ry.
Crpyxrypa rr coAepxaHrre Arrcceprarlur.

,{uccepraql,Ifl cocrol,IT I.I3 BBeAenlrfl., o6sopa nr,ITeparypbr, o[ucaHr,rr MareprraJroB r.r

MeTO.UOB, qerblpex fJIaB c 3Kcnepr,rMeHTzlJrbHbrMr.r AaHHbrMr,r, BbIBo.4oB I,r clrrcKa Irureparypbr.

Co.uepxauue pa6orrr LI3JIoxeHo sa 123 crpaHr.rqax, Brrroqa, 37 pucytxos N 6 ra6.nuu. Cuucox

nr,rreparypbr cocror.rr us 273 uauMeHosaHzft.

Bo nneAenur.r o6ocuosaHa aKTyilnbHocrb reMbr pa6oru, c(foprvrynupoBaHbr ueJrr.r, 3ara.utt

I,IccJIeAoBaHI,Ifl, BbIHocI,IMbIe Ha 3auIlITy rroJroxeHl,Ir, o6ocuonana HayvHarr HoBr{3Ha vt

IIpaKTI,IqeCKarI 3HarII,IMOCTb.

ffiffi

W
OT3bIB



2

flepsaq rrana coAepxI.IT uo4po6nufi o6sop nr.rreparypbr, B KoropoM tr)accMorpeHbr
rIpI{MepbI nprIMeHeHlL rIJIa3MhI aJUI uoguSr{Karlr{r.r [oBepxHocrr,r [oJrr,rMepoB, I)accMorpeHbr
ll3BecrHhle cnoco6u I'I MexaHll3uu uo4u$LlKarlrrr{ [oJrr4MepoB B Hr.r3KoreMrreparyl)Hofi nrasryre

(HTD. Or4elrno paccMorpenrt pa6our ro lrcrroJrb3oBaulrro HTrI ans noryrreHl1g MarepEanoB

c IIoBbIIIreHuofi 6r'rocoBMecrllMocrblo LI 6uoaxrusHocrbro, Korophre [peAcraBn-sKT HHT€pec B

MeAuuHHe 14 6IEolorur. Pesynrrarou aHaJrH3a Jrlrreparypbr .rrBrrerc, $opiraynuponxa
HepeureHHbrx npo6neu H nocraHoBKa 3aAar{ Ar4cceprarluouuofi pa6oru.

fJrasa 2 coAepxl{T o6ocnonanue au6opa nonr.rMepHbrx MarrlpuanoB kl

urasuoo6pa3yroqux cpeA Anr uccneAoBaHr.rr.

B pa6ore 6rrru [crroJrb3oBaHbr cne.qyrcque noJrr4Mepbr:

1. Crouaro.uorllqecKas rlJlacrMacca <Villacryl H Plus> (<Xeptrax>, I4rasmt) Ha ocHoBe

noJII'IMerI'InMeraKpI'Inara (IIMMA), rIoJIyqeHHa, rryreM ropr.refi ronr4Mepr{3 ar\u1r;

2. CruuKonona-s pe3ldHa (|OCT 17133-83) Marepr.riu, qacro npulrenaeurrfi rnfl
I'I3roroBJIeHI'L ApeHaxnrx rpy6oK, LIMtIJIaHTHpyeMbrx ApeHaxHbrx cucreM r{ rrpoBoAoB,

KarerepoB, 3oHAoB, HMlJraHTaroB An, masuofi xlrpyprr{r{.

ouucanrr MeroAhI I{ccneAoBaHLL crpyKTypbr, xr.rMr.rqecKoro cocraBa rroErepxHocrr{ r4

6uororu.recxofi axtunHocrr,I noJrI,IMepoB.

B ulaBe 3 no4po6uo oflucaH paspa6oranuuft rrJrzr3Moxr.rM[.recrufi peaKrop Anq

reHepaul'IH IIJIa3MbI ru6puguoro rLI[a. 3ro eaxuufi pa^:gen, nocKoJrbry uplluunofi ncex

uguenenufi n o6pa6aruBaeMoM nonrlMepe.,IBnflerc.f, rrna3Ma. fa6pra4nrrfi nyuxono-ruaguennrrfi

peaKTop 6rur paepa6oran KaK aBToMarr.rqecKu ylpaBmeMzur crrcreMa c Ar{arnocrr4LrecK}rM

KoM[JIeKcou, oro6paxalollll{M AaHHbIe o pexr.rMax pa6oru peaKTopa, ocHoBHED( csoficrsax

IIJIa3MbI I'I flapaMerpax o6pa6orKll MarepuaJloB, rrpexle Bceto - o reMleparype B Kpr.rrr.rtrecKr.r

BaxHbrx 3oHax peaKIILIoHHoro o6reua. Pearrop r.rMeer HecxoJrbKo rrogcr{creM:

' reHeparop gJlexTpoHHo-uy.xonofi nJr€I3Mbr, ocHoBHbIMr,I gJIeMeHTzIMLI Koroporo

flBnrloTcr sneKTpoHHarI nyluKa, I,rcToqHr,rK ee nI,ITaHI,rr lr BbtBoAHOe yCrpoicrsrl.

' reHeparopBrl-nlasusr;

' cucreMa [oAarru ra3a;

' BcloMorareJlbHble crrcreMbl, BKrroqa{ BaKyyMHbIe Hacocbl, 3arrlur} or peHTreHoBcKoro

r43nyqeHr,r{, cucTeMy oxnaxAeHr,r, r.r HeKoTopbre Apyrue.

Konrponlep snexTpoHHoro nyqKa yrpaBrser pa6oroft elexrponnoft ilyrrrKr.r u

I'IcroqHHKa BblcoKoto HarlprxeH[Is. OH rroAAepxr{Baer roK rryqKa 3neKTpoHoB u )rc1opflrorqee

HarrpsxeHlre B cooTBeTcTB]Ir( C 3aAaHHbrMr,r [apaMeTpilMrr.
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Brl-cursan noAaerct Ha arrusuHfi sneKTpoA cr.rcreMbr or Bg-reHeparopa qepe3

cornacyrcuufi 6lox, xotoprrfi KoMleHclIpyer LI3MeHeHr.re Harpy3Kr{ npIa HaqaJre r.rHxeKur.rg

9JreKTpoHHOrO UyrIKa I,IJTLI tr3MeHeHilU ero ToKa.

.{uaruocruqecx[fi KoMrIneKc peaKTopa o6ecne.{Hnaer neupeprrnurrft MoHr,rropr.rHr

npoqecca o6pa6orxu. I'Icnomsyerc.,r orrrr,rtrecKr.rft I4K-nrEpoMerp Optris LS (Optris GmbH,

fepuanux), Macc-cneKrpoMerp HALO 201-RC (Hiden Analytical, Bernno6pzrauut),

onTI'IqecKI'Ie crleKTpoMerprt Y@-, BIIAI4MoIo u I,IK-ruaarIa3oHoB AvaSpec-2048-2 n AvaSpec-

NIR256- I .7 (Avantes, Hu4epnau4u).

C uenrro cHI'IxeHI'Is rpyAoeMKocrll gKcrrepr{MeHTanbHbrx r,rccJreAonanrafi 6ruo nponeAeHo

KoMrlblorepHoe MoAeJIlIpoBaHLIe reHeparluu rrJra3M6r n o6seue peaKrlr.roHHofi rcauepr,r.

B rlane 4 npercraBneHbl pe3ynETarbr Bbrrrr{cJrr.rreJrbHrrx gKcnepuMeHT9B. Brrru
paccquraHbl: npolpulz reMneparypbl creHKLI pearquounofi KaMepbr, [pocrpaHcrBeHHoe

pacnpeAeneHl'Ie 3HeproBbIreJIeH[Ir B peaKrlr,roHuofi 3oHe, pacctlrrraHbr KoHrleHTpa\wvt H rroroKr,r

aKTIrBHbrx qacrurl rrJril3Mbr Ha rroBepxHocrb peaKur.ronnoft KaMepbr.

I4syuena Bo3MoxHocrb ylpaBneHllf, TeMrreparypofi [onuMepHoro o6parqa r{ rroroKirMr4

aKTI'IBHbrx qacrl'Iq HA ero noBepxHocrb [ocpeAcrBoM pefynHpoBaHr{s .{aBneHr4rr

ulasuoo6pa3ylouero ta3au LI3MeHeHI,IeM pexr.rMa craHr{poBaHr.rfl gneKTpoHHoro flyqKa.

Pacqemr rloxa3uulllt, qro upo$nnr gHeproBKnaAa, TeMrreparypa enyrpeuuefi creHKr,r

KoaKcl'IiulbHoro peaKTopa, B KoropoM rrporrcxoAur lro4n(pnxaqnr o6pasrloB, rr rroroKr.r qacr1au,

laAalouux Ha 9Ty CTeHKy, He TIOCTOTHHbT BAOJTb ocr{, r{, cJreAoBareJrbHo, oAlropoAHocrb

o6pa6orxu Marepl{anoB He rapaHTl-Ipyercs. floroxeuze MaKcr,rMyMoB rrororoB aroMapHoro H

cuHrJlerHolo KllcnopoAa, rlaAaloulllx Ha noBepxHocrb [oJrr,rMepHoro o6pasqa, ne o6qgare6go

coBnaAaeT c [oJroxeHr.reM MaKCr{MyMa 3HeproBbrleJreHHr.

OAsnrta u3 cnoco6os ylpaBneHllfl npocrpaHcrBeHHbm paclpeAeneHr.reM 3HeproBKnara

sBJlrerc, BapbI'IpoBaHLIe AaBJIOHI,L rrJrrBMoo6pasyroulero ra3a. .{rtx nepra$r.rKarluu M,3T3A& 6smu

rIpoBeAeHbI rlpflMble I'I3MepeHLI{ TeM[epaTyphl MoAenruofi rurauonofi rpy6u. I,Isuepeuux

rIoKa3aJII{,'rto npo(puJlb reMrleparypbl BAoJrb ocr{ r.rMeer MaKcr.rMyM, r.r MecrorroJroxieHr.re 3Toto

MaKcHMyMa 3aBldcur or AaBJIeHpIfl urasuoo6pa3yroqero ra3a vr or yrna Ha.ranrHofi

pacxoAl{Mocr[I sneKTpoHHoro flyqKa. Tar<uu o6pasou, nu6upax AaBJreHr.re u yron uaqalruofi
pacxoAl'IMocrll 3neKrpoHHoro IIytrKa, MoxHo peryn?rpoBarb reMneparypy o6pa6orru

Marepr.ranoB r.r oAHopoAHocrb yclonuft o6pa6orru so ncefi 3oHe peaKqur4.

B rlane 5 [peAcraBneHbl sKcrlepr.rMeHTaJrbHbre pe3ynbrarbr npocrpirHcrBeHHoro

paclpeAeneHl4.fl LIHTeHOI4BHocTLI cBeqeHr.rs pa3nuqHbrx sou Bg-paaprla B peaKTopal( pa:lz.ruofi

xonQurypaqufi u cnextpanbHoro cocraBa H3JryqeHu, ru6pr.r4uofi rna3Mbr. YcrarroareHo rrro

I'IHxeKuI{' gJIeKTpoHHoro rlyqKa 3HaqureJrbHo pacu]rpfler Ar.rarra3oH pa6ouu:< 4auenufi
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PEAKTOPOB IUoPI,IAHOTO TI{IIA. TAX XE [P}I UHXEKIII,II,I sNEKTPOHHOrO rIYIIKA 3HAqI{TCJIbHO

r,r3Meurerc, crreKTpilnrnrrfi cocraB u3[yqeHu, rrJra3Mbr.

f.rrana 6 ilocBsrrleHa Il3yqeHIa]o r.r3MeHeHr.r, rroBepxHocrHhrx cnoficrs IIMMA u

cI'IJII'IKoHoBoft pesuuu, o6pa6oraHHbrx B rra6pn4uofi [Jra3Me. 34ecs [pr4BeAeHr,r AaHHbre o

KoHTaKTHbIx yrnax cMaTILIBaHI{f, soAofi vt 4rafto4uerauou u o6cyxgarorcx flonyrreHHbre

pe3ynbrarbl uo cno6o.{nofi uonepxnocruofi gHeprr.ru IIMMA, a raKxe cra6ulruocrr csoficrs
noBepxHocru uo4[suq[poBaHHbrx noJrr{MepoB B npoqecce xpaHeHHr.

Kpaenofi yron cMatlr4BaHvlfl, soAofi uogra$uqupoBaHHoro B rrJra3Me Kr.rcnopoAa IIMMA
floHl,Ixiuc, rto cpaBHeHI,IIo c [cxoAHbrMu o6pa^:qarvu, trro cBr.rAereJlbcrByer o6 ynyurueuuu

rlrAPo(bunsHrrx csoftctn. 3naqrateJlbHoe yMeHbrrreHr.re yrna cMarrraBaHr.rr orMeqanocb yxe [ocJre

2 uuuyr o6pa6orxu. flolua"s cso6o.{Ha-f, rroBepxHocrHuur gHeprur yBenutrr4Baracb c

AJII'IreJIbHocrbIo rIna3MoxLIMLIqecKoro nos4eficrnux. IIpu groM 3HaqeHr4e nolxpuofi

KoMIroHeHTbI nonepxnoctnoft SHepruu Bo3pacrilno, qro, rIo-BrIAHMoMy, cBr3aHo, c

QopuuponanrleM Ha noBepxHocru IIMMA Kr.rcnopoAcoAepxarqr4x nonrpHbrx rpynr (C:O, -

COOH, -OH u Ap.), s ro BpeM, KaK BKnaA Ar{cnepcuounofi rcoiranoHeHTbr yMeHbrrrirncfl.

TaxNe 6rrla uccneAoBaHa cra6utsHocrb ra4po@umuux cnoficrs uogr.r$uqrapoBaHHoro

IMMA B npoqecce xpaHeHLIs. Hau6onee 3HatrareJrbHbre 43MeHe:nvfl ytna cMar{uBaHus sorofi
uo4Ia$nqraponanuofi rloBepxHocrll fIMMA npor.r3orflnrr B TerreHr4e nepBbrx 72 ,t ilocre
o6pa6omu urasNloft. Xots He6oJIbIrIoe cHuxeHr4e yrrta cMaqvrBauvrs. no4ofi nplr vBenuqeHr,rr4

BpeMeHI'I xpaHeHrl Ao 7 rcteit npoAoJlxanocb, ero KoHerrHoe 3HarreHrre He Aocrr.rrano

I'IcxoAHoro 3HatIeHLIs, Alq uerr.togz0uqupoBaHHoro IIMMA. Taras xe 3aBr.rc[rMocrb or
BpeMeHH xpaHeHI,L o6pagqos na6mo4a-uacb:a 1nts,uo.usofi noBepxHocuroft sneprun,

O6pa6orra B cpeAe rexca$ropr.rAa cepbr yBenraqrBiura ruapo(bo6nocrr IfMMA, .mo

BblpaxaJlocb B Bo3pacraljldLr KoHTaKTHoro yrna cMarrlrBaHr{, rro BoAe Ao 125,8+1,5 rpa4ycon n

yMeHbIxeHI{H IloBepxllocilrofi gHeprI{LI lo 5,02 rvrflxclur2. flannrrfi eS$err coxpaHflnc, B rro

rpafiuefi Mepe B TeqeHtae qerhlpex HeAenb rrocne o6pa6orxl.r rn6pra4nofi nrasN,rofi t4 3HarreHr4e

KpaeBoro yrna ocraBaJrocb cra6alrnuu.

llpu ynenvlqeHuu BpeMeHLI o6pa6orr<u cr.rJrr,rKouoBoft pesuuu n ru6pra4uofi nrasr\ae Kr,rcnopoAa

c 2 lo 5 lruu KoHTaKTHbIfi yron no BoAe y AaHHoro ronprMepa yMeHbrxaercs c 97" lo 52' no

cpaBHeHI'Irc neo6pa6oraHHblM o6pasqou, a cno6o4naa rroBepxHocrHaf, sueprkrs. yBenwtuBaerc,

(c 17.ao 39 u[Nclrr,r2).

B or4elsuofi qacru HIaBbI AaHa xapaKTepr{crr{Ka 6raocosN,recrr,rMocrr.r

rrao4I'r$uqr'rpoBaHHbx n ru6puguoft urasl\,re [onr.rMepHsrx Marepr{anoB B oKcrrepr.rMeHTax Ha

KJIeTOrIHbrx CTpyKTypax, [prlBeAeHbr pe3ynbTaTbr rrpr{MeHeHr.rs cbeMHbrx [porerr{trecKHx

KoHcrpyKuufi n rnnnvqecxofi croMaroJrorlrr.r.
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florasano, qro xou6nHall[fl AByx HcrorrHr.rKoB rloHlteallun ra3a, peaJrr.r3oBaHHa{ B

[peAnaraeMoM TIJIa3MOXI'IMI{TIeCKOM peaKTope Aaer Jryqrxl,Ie pe3ynbrarbr rro npor,r3BoAcrBy

MarepHilnoB c nonrrruennofi pr cra6ulrnofi Bo BpeMeHr.r 6raocosN,IecTr{Mocr6ro, .req

TpaAlrulroHHbre Br,rAbr ra3oBoro pa3pfl!.a IIo oTAeJrbHOCTr.r.

flepcuextrBHocrb paspa6oranHoro cnoco6a rraogu$r.rKarlun [onlrMepHbrx Marepr,rarroB

An, npaKTl'I'recxofi KJII'IHuqecKoft crouaroJloruu 6rrna npo4eMoHcrpr{poBaHa npr,r Kypr{poBaHr.rr4

IaIII{0HTKI'I, nporue4ruefi x[pyprlzqecKoe JleqeH[re, v. raMMa-Tepanurc paKa crusl{crofi

o6oro'mu uIeKI,I. Ilpurraenenue cbeMHrrx npore3oB, r{3roroBJreHHrrx ras |IMMA u nporxeArrrux

o6pa6orxy B Klacnopo4uofi fII, cuoco6crsoBaJro perpeccr.rn KpacHoro rrJrocKoro rvrruas. u

BOOIIIIJIOHI'L Ha clugucroft o6oro.rxe noJlocrr.r pra vr flpeAorBparrlano pequAr4Bbr grr,Ix

narororl4qecKl'Ix npoqeccoB. Taxuu o6pa:ovt, fll ssrserca sS@ertr.rBHbrM r,r trepcneKTr.rBHbrM

I'IHcrpyMeHToM AJL I,IcloJlb3oBanufl. B npaxruuecxofi croMaroJlot[u u qeJllocrHoJruqenofi

xrpyprlru.

Ocnosnrre pe3yJlbrarbl LI BbIBo4rr, csopnayJrr{poBaHHrre B 3aKJrroqeHue pa6orrr,

cooTBercTBytoT II€JII{ w 3aAaqaM vccJIeAoBaHI{r, o6ocnosaHH BbrrroJIHeHHhIMrr

SKCrrepI,IMeHTaMr,r r4 pacqeTaMr,r.

.(nccepraqll He ceo6oAua or HeAocrarxon. HuNe rrpr.rBoArrc.rr HeKoropbre r.r3 Hrdx.

3apreqanus:

B rexcre [ponyrqeHa ccbrJrKa rtapuc.7.l.2.

K coxtlJIeHI,IIo B TeKcre Al4cceprarluu 6omruoe KoJrr.rqecrBo rpaMMarr{qecrrrx,

op(forpa$uqecKr{x u cr.rHTaKcr4rrecKux ouru6ox H orreqaroK: c. 2, 3, 4, 6, 7, lo, 12, 13, 15,

16, 18,21,25,27,29,29,30,3I,34,36,39, 40,41,42,43,44,47,51,53, 60,61,64,67,69,

70, 73, 7 4, 7 5, 79, 79, 93, 94, 96, 97, 90, gr, 92

Ha crpauuue 29 HerroHflTuhr eAr.rHr,rrlbr lr MeroA r.r3MepeHr.rs rBepAocrr{.

Ha ctpauuqe 66 npLIBeAeHa upocrefturax Kr.rHerr{rrecKrur cxeMa, r,rcnoJrb3oBaHHafl. l:rs.

pacrrera KoHIIeHTpaIIuft uefirpanbHhlx KoMnoHeHToB rrJra3Mbr Kr{cnopoAa cocroflrrlarr Bcero

I'I3 InecrI,I peaxqufi I,I HLITAe He rIpI,IBeAeHa rroJrHiur cxeMa ltx 12 KoMnoHeHToB rrJra3Mbr c

qrlcnoM pearqufi 39. ApryureuT qro MoxHo orpaHuqr.rrbcr yrpoqenuoft vrolengo (6

npoqeccauu) Arrfl pacqera rloroKoB rracrr.rq lr3-3a He 6olee qeM 20% pa3rwrqus. c

pe3ynbraraM[ pacrreroB no nomrofi Kr.rHerr.rqecrofi uo4enx He.(ocrarouno y6e4r.rrereu. IrI e

coKpaIIIeHHofi Il n nounoft Kl{Herla}Iecxofi uo.uerr.r MoryT orcyrcrBoBarb oAr4HaKoBbre

Kpr.rrr.rqecKr.r BaxHbre rrpoqeccbr An.f, pacqera KoHrleHTpaqzft r<orunoHeHToB.

5. He nonsrHa rroAnr{cb K puc. 4.3.2.

6. Ha crpanuue 76 HerIoH.flTHarI $pasa - (B Macc-crreKTpe Bo3Ayxa [pucyrcrByer ocraro.rHHfi

a30T>.

1.

2.

J.

4.
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7 . Ha crpanuue 77 reperyraHhr rroAnucu Macc-creKrpoB Ha prac. 5.1 .2 u puc.5.1.3.

8. Ha crpanuue 78 nI4K c MaccoBbIM qr.rcJroM 16 a.e.ira. cKopee coorBercrByer aroMapHoMy

Kr.rcnopoAy, arue O22*

9. Ha crpauuqe 87 - yron yBenrqr.rBaercs. c 9j lo 52 rpa4ycor?

IlepeuucleHHble 3aMeqaHl,I.f, He cur,rxaror BaxHocrr.r u .qocroBepHocrr,r [onyqeHHbrx

pe3yJrbTaToB.

Moxuo BbI.[enI,ITb ocHoBHbIe. Ha HaIIr B3f.rIfl-rl. HavrrHble pesvJbrarbl:

1. Cos4an He rluercIquft aHiIJIoroB peaxTop, nogsorsrou[fi [poBoAr,rrb uccJreAoBaHr.r,

ru6pu4uofi rIJIit3MhI AJIS pelleHilfl,3alLa'c_ o6pa6orxrE Marepr,ranoB r.r r,r3AenHfi ueAzrluucrofi
TeXHLIKI,I.

2. Iloly'reuu HoBbIe gKcnepllMeHTaJrbHbre AaHHbre o6 usNaeHeHr.ru [oBepxHocrHbrx csoficrs
croMaroJlorzqecxoft flJlacrMaccbl Ha ocHoBe rroJrr,rMerr.rJlMeraKpr,Inara I{ ctt:rzxottosofi

pe3r,rubr uoA sosAefi crB[reM ru6pu4nofi nJra3Mbr.

3' Haftgenu H [poaHilILI3I,IpoBaHbI cBs3r.r e([(fexra floBbrrrreHlr, 6rocosNaecrr.rMocrr.r

rlonrlMepHbrx Marepl{anoB Lt r.IsAerufi flpu nyqKoBo-[la-:uenuofi uo4ra(puxaqnu c
ycJroBr,rrMr.r r.rx o6pa6orxu.

4. Paspa6orau op[rl,IHanburrft cnoco6 yupanneu]r, gHeproBbrAeneHr.reM B peaKrlr,rousoft gose

lJIa3MoxI'IMI'IqecKoro peaKTopa ru6pIa.4noro rvrta, ocnonannrrfi Ha crreupranbHbrx

zrnlopl'ITMax ylpaBneHllfl yrnoM Ha.ranrHofi pacxoAr4Mocrr.r r.rHxeKTr{pyeMoro B Hee nyqKa.

OcHosHrre HayqHble IIoJIoxeHLIf, pa6oru [pomnrr aupo6aqzro na poccuficKr.rx H

MexAyHapoAHbrx HayrrHbrx xon(fepenquax. Pesylbrarbr, [oryr{eHHbre B xoAe pa6oru uag

4Ilccepraqraefi, ony6mlxonanu s 12 [eqarHbrx pa6orax, B ToM rrr.rcre 7 ctarssx B

peIIeH3I{pyeMbIx xypHanax, BxoAflIrlux B cfl[IcoK BAK. Ocnonnue rroJroxeHr.r, r.r BbrBoAbr

Al'Iccepralluouuofi pa6oru c Aocraroqnoft noruorofi orpaxeHbr B ouy6runronaHHbrx pa6orax.

Pery.rrrratbl Alrcceprarluonnoft pa6orrr MoryT rrcnoJrb3oBarbcfl B uccneAoBareJrbcKr.rx,

npoeKTHblx I'I KoHcrpyKTopcKLIx opraHr{3arluxx, pa6orarou[x s o6racru rrccneAoBaHufl vt

npr4MeHeHr.rs rrrra3MeHHbD( cr,rcreu (I,IO(D PAH, I4C3 PAH, Mfy, MfTy, MPTI4 pAH, OTI4

PAH, I,IKI4 PAH, I4Hxc PAH, TPvTHvrrw. OI4BT pAH, I,ICITM pAH, KGI)@y, KHI4Ty,
I4|XTY r rp.).

.(ncceptaqux Aynra Mrsr Xeuna rpeAcraBnrer co6ofi 3aKoHr{eHHyro HayqHo-

xnann$uraqploHHylo pa6ory, Koropa, coorBercrByer BceM Kpr.rrepr.rrM, ycraHoBJresurru n. 9

floroNenu{ o roprAKe rlp}rcyx,qeHr.r, yqeHbrx crerreHeft Ns 842 or 24.09.2013 r. 3agavu a

colepxaHl'Ie pa6oru orBeqaror rlacnopry creqrrirnbHocru 01.04.08 - @rsura rrna3Mbr. Ee anrop

3acnyxl'IBaer npl{cyx.{eHl{fl Iacrouofi creneHl,I KaHA}rAara TexHr.rqecrr,rx HayK rro

creqairnbHocrra 01.04.08 - @usaKa [JriBMbr.
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Anrope0epar coorBercrByer coAepxaHr{ro Ar.rcceprarlnounofi pa6oru.

lucceptaqploHHiul pa6ora Aynra Mrsr Xeuna 6rura sacryrraHa Ha pacrrupeHHoM HayqHoM

ceMl4Hape raQe4prr rexHoJlorllra npn6opoB H Marepr,raJroB onexTpoHHofi rexgur<n ZfXTy g

oxrx6px 2019 r, npororon Ne 2.

3aselyrcqrft ra1pe4pofi rexuonorzu npu6opoB r.r

MarepuaJroB gneKTpoHnoft rexnuxu
Oe4epalruoro rocyAapcrBeHHoro 6rcAxernoro
o6pa:onarenbuoro yqpexAeHu, Bbrcrlero o6pa:onanua
< [IsaHoBcKoro rocyAapcrBeHHoro

xHMr,rKo-TexHoJrorurqecKoro yHr.rBepcr.rTeTa),

KaH.{I,IAaT Xr,IMr{qecKI,rX HayK

CeeAeHus o cocraBr,rrene or3brBa:

C. A. Cuupnoa

cNaupnon ceprefi Arexcan.qposFl, KaHAil.{ar xr.rMr.rtrecKr.rx HayK, AorIeHT, noqroerlfi aApec: 15300i
I,Inanono, fUepeuerescxrfi rpocrreKr, t.7, reJr.: +7(96l)llgg456, aApec elexrpouuoft tror]rrb
sas@isuct.ru, H€MMeHoBaHLIe opraHlI3arlrrrr: oe4epanruoe rocyAapcrBeHHoe 6ro4Neruo
o6pa:onareJlbHoe yqpexAeH[e Bhlcilrero o6pason alus, <<LLsanoscxr4fi rocyAapcrBesnrrfi xrrMr,.rKc
rexHorlorrqecrrnfi yHI'IBepcI'Irer) (@fBOyBO (I4fXTy)), AonxHocrb: sane4yrcrqufi r<a(fe4po:
TexHoJrof r.ru npn6opoB r{ MaTepr,rilnoB sJreKTpoHHq

flo.qnucr K.x.H. C.A. CuupHoBa y
Yqesufi ceKperapb I,lfXTY
KaHA[IAaT SKOHOMLIqeCKIIX HayK

Arpec opraHrsauuz: 153000, r. I4nauono,

ren. +7 (4932) 4l -7 9 -95,

e-mail : rector@isuct.ru

A.A. Xorrasxosa


