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OT3bIB B oPfAHtI3AIIUpr

OaerEpyrorqeroc.fl Ha oplzrl4HitmHofr o6pa6orr<e raHsparcpacHbrx uzolpaxeuwi4,
rIoJIy{eHHbIX llprl upoxoxAeHuu reuroBoro noroKa qepe3 rrccneAyelrue o6pa:qrr.
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Ha Ar.rcceprarlr4oHHyro p a6ory f puoonofi E nreHuu B.uaAunr l{po BHbr
Ha reMy <Pasp a6orKa oKcrrp ecc-MeroAa onpeAen envrfl,

Te[no3atul{THbrx cBoI{cTB HeTKaHbIX MaTep nanoB))
Ha cor4cKaHr4e )rqeHoft creneuvr Ka[avrrara rexHr,rqecKux HayK

IIo cnelll4anbHocrl'I 05.19.01 - <MarepuaJloBeAeHr4e nporr3BoAcrB reKcrulrsofi u
nerroil rrpoMbrrrrneHHocrn))

AxryanrHocrb reMbr Arrcceprauuossofi pa6oru o6ycroueua prAoM

Sar<ropor: aKTHBHbIM paclxl4peHr4eM c$ep [pr4MeHeHufl HerKaHhrx Marepr4anoB B

cB.[3I4 a rIX BhIcoKHMI{ Tenno3aII{r4THbrMH cnofrcrnauu; nocrpe6oBaHHocrblo
sKcnpecc-MeroAoB l.ilfl olpeAeneHrrr yKa3aHHbrx ceoficrn B ycnoB1r{x
tlocro.fiHHoro o6HoueHus accoprr.rMelrra 14 crrprerofi 6asw npegnpuxrnfi-
I'I3roroBl{renefi HerKaHbIX Marepl{anoB ; ypoBHeM pa3Br4Tn.rr coBpeMeHHbrx cpeAcrB
noJryreHrr.s u o6pa6orr<n qu$ponrrx r.ruQpaxpacHbrx uzo6paxeuuir,
Suxcrapyroull4x npoxoxreHl4e rerrnoBoro noroKa qepe3 rrccneAyenalre o6pasqlr.

{e.rrrro paOorrr rBJrrercfl paspa6orra 3Kcrrpecc-MeroAa orrpereneHn,
Telno3aqrITHbIX CBOI{CTB HerKaHbrx Marepr4aJroB pa3nl,rrrHbrx BHAOB,

Hay.rH an Ho B n3Ha pe3yJr braro B r{ccJr eAoB a Hr{r
B 4uccepralll4oHHofi pa6ore fpn6onofi EsreHuu Brra1urvntpoBubr B paMKax

uayuHofi crrel{I4iulbHocrl,I 05. I 9.0 I Ha ocuoBe oKcnepr{MeHTaJrbHbrx r{cc,l1eAosaHuft

e o6racrn pazpa6orKl4 oKcnpecc-MeroAa onpeAeneHr4.fl re[ro3arrlr4THbrx cnoficrn
HerKaHbIX Marepl{ilnos 6rtrla non)nreubl cneAyroqr{e HayqHbre pe3ynbrarbr:

- npeAnoxeH 3KcIrpecc-MeroA orrpeAeneHr4r renno3arqr{THbrx csoficrs
HeTKaHbrx M aTepr4anoB ;



- pa3paooraH MeroA ronyqeHr4-{ u o6pa60rru zH$paKpacHbrx uso6paNeuzfi
AJIfl, UC C NEAOB AHI,I.'I TEINO3 AIqI4THbIX C S Ofi CrS HCTKAHbIX

- npeAnoxeH p.rrA HoBbrx [oKa3arenefi oueHxu
HerKaHbrx Marepr4iuroB, lony{eHHbrx Ha 6ase
n:oOpaxeuzfi;

o6pa6orrcu ran$par<pacHbrx

- [poBeAeHa aAallrallut MareMarrlqecKux MeroIoB An.rr pelx eHLrs, 3Ailaq
I{C CNCI O B AHHfl TEIINO3AIIU4THbIX C N Ofi CrN H ETKAHbIX MATCPH,UIOB.

[paxruvecKafl 3HarlrrMocrb pa6orur 3anrroqaercfl B perrreHr{r{
cJleAyrorq[x 3aAarr:

- pa:pa6orxe Pr l43roroBne*:au DKcrrepr.rMesramuofi ycraHoBKr4 rn1
3Kcnpecc-aHanu3a renJIo3aII{I{THbIX cnoficre HerKaHbrx MarepnanoB pa3nr4.rnofi
IIJIOTHOCTII;

- BbIflBJIeHuu OIITI{MaJIbHbIX coqeraHufi r4croqHl{KoB Lr lpuduunxoa
TETIJIOBOTO IIOTOKA, IIPI.IMEHf, EMbIX B 3KCIEPI{MCHTIUIbHOil YCTAUOETC;

- B H eAp eHULI MeTOAI{KLI 3KCIIp e c C - aHiUI YI3a, p eaII{3O B aHHo fi np orp aMMHo ;- paspa6orxe MeroAI'IKH o6pa6orxu r.rn$parpacHbrx raso6paxeHufi ilns.
PEIUCHI,I.'I 3AAAq KOHTPOJI.fl KAqECTBA HETKAHbIX MATEPIIANOB;

- ycraHoB IreHI/.Vr 3aKOHOMepHOCTI4 H3MeHeHr{r [peAnafaeMbrx noragarelefi
TerIno3aqHTHbIX ceoficrs HerKaHbIX MaTepIlaJroB or ocHoBHbrx [apaMerpoB I4x
cTpyKrypbr.

OoocHosaHHocrb I{ AocroBepHocrb ocHoBHbrx rroJro}KeHufr, BbrBoAoB r{
peKoMeHAaIIufr, cQopuy'rrrrpoBaHublx B pa6ore, rroArBepxftaercfl oomruunr
ooreuou corJIacoBaHHbIX TeoperuqecKnx ur 3KcrrepuMeHTaJrbHhrx rrccJr egonauuit,
nonf{eHHblx c ucnonb3oBaHueM pa:pa6orasHofr 3Kcltepr{MeHTaJrbHofi ycrauorxu,
o6pa6oraHHblx c rloMolrlbro erurarcrkrrrecKr4x MeroroB c ucnoJIb3oBaHI4eM
nprIKnaAHbIX [pOrpaMM U anropl{TMoB, peaJrr{3oBaHHbrx B rrporpaMMHOM KOAe.

3naquuocrr rroJryqeHHbrx aBTopoM ArrccepraquouHofr paOorrr
pe3y"llbTaToB AJIfl pa3BI{THfl HayKrr 3aKnroqaeTct B ToM, qTo aBTopoM 6rrn
pa:pa6oran MeroA roJIWeHHr u o6pa6orxu unspaxpacHbrx uzo1paxeruuir
TIpHMeHHTeJIbHO K lICCneAoBaHr4IO Te[no3arIIXTHbrX cnoficre HerKaHbrx
MaTepr4anoB.

3Haqunaocrr pe3yJrbraroB ArrcceprarlroHHoro uccJreAoB a'."fl n,,rfl
pa3Bl{Trlfl rlporr3BoAcrBa 3aKJlr0qaercf, B ToM, qro aBTopoM 6sxa paspa6oraHa
3Kc[epI{MeHTiuIbHat ycraHoBKa, c noMorrlb}o xoropofi MoxHo npoBorprrb
3Kcnpecc-aHaJru3 TerIno3aIrIlrrHbIX ceoficrs HerKaHbrx Marepr4aroB, r4cflonb3yt
MeroAbI Hepa3pyrualoulefo KoHTpOnf,, AaHbr peKoMeHAaqr{u [o orrrr4MutJrbHbrM
COI{CTAH I,Ifl M 14 CTOIIHHKOB I4 ITPI4E MH I,IKOB TC TIJI OBO| O N OTOKA.

MaTep[iuroB;

Terrno3arrluTHbrx csoficrs



Pesylnamr pa6orrr BHeApeHbr Ha npeAnpvrflTvrqr ooo <TepuouoJr)), rrro

rroATBepxAeHo aKToM BHeApeHr{r.

PexovreuAarlun rro ncrroJrb3oBaHlrro pe3yJrbraroB

rrprrBeAeHnbrx B Atrccepraqnonuofi paOore

flonyreunue aBTopoM pe3ynbrarbr Moryr 6rrrr ucroJrb3oBaHbr trnfl
plccneAoBaHkrfl TeIrno3aIqI,ITHbrx csoficre HerKaHbrx Marepr4iuroB B

rIporr3BoAcTBeHHbIX ycnoBu{x npl4 cMeHe cbrpbeBoro cocraBa MaTepr4tlna krrrvr

TexHoJIOfI{tIeCKI{X [apaMerpoB npol{3BoAcTBa c Ilenbro rroBbrrrreHr,r{ KarrecrBa

BblnycKaeuofi UpoAyKIIHI{, a rarcKe n yre6HoM rrpoqecce B Avrcr\LrnnvHax rro

LI3f{eHI,I}o TenJIoBbIX XapaKTepI{aTHK I4 MeToAoB nccneAoBauufl. csOfi crs HeTKaHbrX

Marepl{anoB. I{enecoo6pa3Ho Aamsefiuree BHeApeHr4e pe3ynbraron pa6orbr Ha

[peArrplrf, Tuflx c oorBercrByroqero upo Sunx.
Anarul cogep)r(aHr.rfl Ar{cc eprarlr{ oHnoft p a6orsl

lucceprarlrroHHa.r pa6ora fpra6onofi Emesuu Bra4uuupoBHbr Ha reMy
<Pa:pa6orKa 3Kcnpecc-MeroAa onpeAeJreHr4f, Tenno3arrlnTHbrx csoficre HerraHbrx
Marepl{arloB) oSoprr,rlena B coorBercrBrru c |OCT P 7.0.11-201I. llo csoefi
crpyKType AHcceprarluoHHa.fl paoora cocroxr tr3 BBeAeHr{.fl, qerbrpex rJraB,

BbIBoAoB no Kax{Aofi rrane, o6qux BbIBoAoB uo pa6ore, crrncKa nr.rreparypbr r4

rpex npuloxeHufi. ,{ucceprarluoHHa.fl pa6ora anropeQepar

rpaMorHo, crtrJrb lr3JroxeHntr AoKirarelrrrufr
rexHuqecrcofr TepMI{Honorvfir, BbrrroJrHeHbr

TeoperurlecKoM n 3KcnepI4MeHTrurbHoM ypoBH{x. B Arrccepraquouuofi pa6ore

orcytcrByer 3aIrMcrBoBaHHbIfr uarepraan 6es ccbrJrKr4 Ha aBTopa vrrv ncrorrHrlK

3auMcrBoBaHrr.s. O6tena ArrccepraquoHuofi pa6ortr cocraBnfler I70 crpaHrrl
MaIrIHHorI4cHoro reKcra, coAepxlrr 36 ra6rtwu, 52 pncyuKa. Cuucox nlrreparypbr
BKrroqaer I 39 ncro.rnrrKoB.

Anrope$epar orpaxaer ocHoBHbre nonox(eHr4-rr Ar4ccepraqzousofi pa6oru,
B HeM orpilKeHbr Bce pe3yJrbrarbr pa6oru, BbrHocr{Mbre Ha 3arrlrrry.

llo pesynbraraM Ar4ccepraquonuofi pa6oru ouy6raxoBaHbr 8 pa6or, B roM
tll4cre 4 crarru B x{ypHiulax, BxoA.f,rrlnx B "llepeveur BAK", TaKxe rron}ru{eHo

cBr{AereJrbcrBo o focyAapcrseuHofi perrrcrparlr4r4 rrporpaMM Anf, 3BM.

3aMeqaur{fl rro padore

|Io gucceprarlrroHHofi pa6ore r{Merorc.f, cneAyrou}re 3aMer{aHr{r :

1. Pa:pa6orxa MeroAa ilnfl onpe.{eneHr4{ Snsr'rxo-rr,rexaHr4qecKr4x
xapaKTeprlcrl4K npeAnonaraer co3AaHrre anlaparHoro o6ecuerreHfl{ r4 MeroAr4KH

I,I3MepeHu{. llpu Harilqlr'a uo4po6uoro onucaHr4fl ycraHoBKr{ Anfr 3Kcnpecc-

V BbIBOAOB,
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MeroAa B AI,IccepraIII4oHHOfi pa6ore He [peAcraBJreHo 3aKoHqeHHofi MeroALrKr{ B

BI{Ae AOKyMeHTa, OrIpeAenflrolIlero STanbr, ycnoBr,r{ u rrroroBbre pe3ynbrarbr

usuepeuufi.

2. B 6rox-cxeue iuroprlrMa o6pa6orrra unspaxpacHbrx uzo6paxeuui1
ronrreHHbrx c rerrJroBr{3opa, lpeAcraBneHuofi na crp. 80, 81, upegycMorpeH

cpaBHxTe.nnHrtfi aH€IrII{3 lEso6paxesuit uccneAyeMhrx o6pasqos, oAHaKo ocraercfl
Hef,cHbIM - vro aBTop I4cnonb3yer B Kaqecrse 6a3H cpaBHeHrr.s. llcnolb3yrorcr nr4

[pI{ sroM uHQparpacHble I43o6paNeHr.rx ucrorrHrlKoB relna (xono4a), ronfreHHbre
6es o6pasqos?

3. Aeropou He oroBapllBaerefl. 3Ta[ noAroroBKr4 oKcnepnMenrartrnofi
ycraHoBKI4 K n3MepeHrlsM. B cB{3r,r c srr,rM Bo3Hr{Kaer Bonpoc - npr4 KaKr.rx

ycnoBpltx nocJIe BKrlorleHuf rerrJroBar cI{cTeMa AocTr,rfaeT paBHoBecHofo

cocro.sHux?

4. 3Ha'{nrenrHufi o6reu pa6orrt (pasa. 1.1) nocBflrrleH nepequcreHr4ro

I43BecrHbIX cneAeHuff o IloKa3aren.rx relno3alrlr4THbrx croficrn reKcrHJrbHbrx

MaTepLraJIoB, rlpll sToM ruxo4nofi pe3ynbTaT 3Kcrrpecc-MeToAa npeAcTaBJreH B

BUAe TOJIbKO O.4HO|O rloKa3areJrf, - CWMapHOfO TelnoBoro coIIporHBJIeHUr.

laHHrte 3aMerlaHla.x orHocsrctr K He3Har{r.rreJrbHbrM HeAorrerau pa6orrr, He

I{MeIor [pI{HIII{[uiLrIbHoro 3HaqeHrrs w He cHr4xraror o6rqefi 3Hairr4Mocrr4

Ar.rcceprarluouHofi pa6orrr Anf HayKr4 r4 rrpaKrr,rKr4.

3ax.rrroqeurre ilo Ar{ccepraquonnofi pa6ore

,{racceprar{rroHHar pa6ora fpu6onofi Enrennn BraAuvrupoBHbr Ha reMy:
<Paspa6orKa 3Kc[pecc-MeroAa onpeAeJreHr,rf, Terrno3arqrlTHbrx cnoficre HerKaHbrx

Marepl4iuloB)) BbIIIoJIHeHa Ha BbrcoKoM HafrHoM ypoBHe v flBrflerc{ 3aKou.{eHHoil

HafrHo-Knanv QnraquouHofi pa6orofi. Pesvmrarrr pa6omr MO}I(HO

oxapaKTeprr3oBarb KaK aKTytlJlbHbre, HafrHo-o6ocHoeaHHbre, Ha ocHoBaHr4r4

Korophlx rlpeAnoxeH nosstfr MeroA rro prccJreAoBaHuro HerKaHbrx Marepr.rulrroB.

lucceprau?roHHaf, pa6ora Hanr4caHa aBTopoM JrHqHo, coAepxur pflA HayqHbrx

pe3ynbraroB vr uoloNeHufi, BbrABlrraeMbrx aBTopoM Ha 3arrlr4Ty,

cBr4AerenbcrByer o BKJraAe aBTOpa Ar40cepraqraosuofi pa6oru
MarepI4iuIoBeAeHI,Ig rIpoH3BoAcrB rexcrnrusofr vr lerxofi [poMbrrxneHHocrr4 vr

coorBercrByer uayvnofi clequarlbHocrl,I 05.19.01 - <<MarepuiuroBeAeHr.re

rrporr3BoAcrB TeKcrulurofi z lerrofi npoMbrrrrneHHocrr4 )).

Ha ocsonaHr4u Bbllxeileperrr4cJreHHoro, yqr{TbrBa-fl aKTyaJrbHocrl pa6orrr,

.{ocToBepHocTb pe3ynbTaToB uccneloBaHLrs., HarrHyro HoBH3Hy r4 [paKTrrrrecKyro

t4

B

3Haill4Mocrb pa6oTbt, clIHTaeM, qro Ar4cceprarlr4oHHafl pa1ora coorBercrByer



TpeooBaHLrflM,

<<floloxesus
npeAbf,Bnf,eMbrM K

o npr4cyxAeHuu

KaHArdAarcKr4M Arrcceprarln{M (nn.9_14
HafrHbrx creuenefi>>, yrBep)KAeHHhrM

rIocraHoBJIeHueM llpaaurelbcrBa Poccnficrofr @e4eparJkru J\e842 or 24 cenrx6pt
a ee aBrop fpuoona Enrenns B.na4nmupoBHa 3acyxr4Baer
yteuoil crelleHl4 KaHAI4.qara rexHLIqecKHX HayK rro cnellr4ilrrbHocrl{
<MareprzanoBeAeHr4e [por43BoAcrB rexcrumnofi v rerxofi

3ace4aHuu xaQe4prr Marepr{€iloBeAeHr4r,

H Merponorulr ?IsaHoscKoro rocyAapcrBeHHoro
30 uax 2022 roAa, rporoKon }lb 7.

A.IO. Marpoxlru

2013 ro4a),

IIpucy)KAeHn.rr

05.19.01

np oMbrrrrneHHo cTr4 )).

OrsHe yrBepxgeH Ha

TOB apo B eA ellurfl., CTaHAapT U3ATJVT]1I

nonr4TexHHlIecKOfO yHI,rBepcI4TeTa

3ane4yrou1rafi xa$e4pofi
MaTeprra-[oBeAeHr4.fl , TO B ap OB e AeHVrfr ,
cTaHAapTkr3ar\uv n MeTpono ruu,
npopeKrop no o6pasoaaremnofi
AerTeJIbHOCTr4, A.T.H., AOTIeHT

Aspec: 153000 r. I4saHoso

Illepelrerencrufi np.2l
ren +7 (4932)32-85 -45 (upzeunax pexropa)
e-mail : r ector @ivgpu. com;

matrokh in .i gta@mail.ru

llo4nwcr A.IO. Marpoxl.rHa 3aBepf,ro,

Vqeunfi ceKperapb Vqenoro coBera I4Bf[y

(01) r4roHr 2022 rom
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