
OT3bIB
oQuuuarbHono onnoHeHTa B.fI.  Baeu".roea

Ha AncceprarrrroHHyro pa6ory llsroN{onofi Anacracuu lOprenuu
otLlcc,teronaHlle 3Bo,'Irc ulrH HcroqHIrKoB Terlta B npoqecce ynpyro-flJlacrnqecKoro

ge$opMupoBaHHfl MeraJrJroB r.r c[,'raBoBtt, npegcraBJreHHyro K 3arrIHTe Ha coucKaHne
y.r enofi crerreHrr KaHAr{Aara { ururco-uareMarrrqecKlrx H ayK

ro creuuaJrbHocru 01.02.04 - Mexauura geQopruupyeMoro rBepAoro reJra

Arcrya,rsuocrb reMbl.

Axrya,rruocrb Ar4ccepraul4oHHblx r4ccJreAoBasufi o6ocHoBaHa aBTopoM, npexAe Bcefo, B

cBfl3vr c coxpaHqrourefics B HayKe v rexHuKe reuleirquefi ilo parpa6orrce HoBbrx

KOHCTpyKUT,TOHHbTX MaTepr4aJrOB, AHAnIj3y r4X TeKyrqefo COCTOSHHT 14 [pOfHO3r4pOBaHrrrO

pa6ouero pecypca. C Aasurnr re3r4coM cJroxHo He cornacurbcq, rocKonbKy oH Bbrpaxaer

BaxHocrb Marepr.ranoBe.4eHlrfl B coBpeMeHHoM TexHoJlorlrrrecKoM o6ulecrse. B cBfl3Lr c

ycno)KHeHr4eM TexHr4qecKlrx clrcreM, pocroM TexHr4r{ecKux ayapuit 14 Karacrpo(f uccneloBanr4s.

MexaHr43MoB pa3pyureHrlfl Marepr{a"rroB u us4erruia ocrarorcf, BecbMa aKTyanbHbrrrl. Ouenl.r,qno,

qro raKr4e r.rccreAoBaHr4q cBs3aHbr c aHaJrr,r3oM ynpyro-nnacrlrrrecKoro ae(foprr,rnpoBanvr

TBepAbrx rer. Aua,ru: QeHoneHoB pa3pyrxeHkrfl. Ha Mr{KpocKonr4qecKoM ypoBHe npeAcraBnqer

3Haqr{reJrbHrrft nurepec Ans aKaAeMr4qecxoft Hayxpr, B To xe BpeMs r.rHxeHepHar rrpaKTr4Ka

3aqacrylo Moxer 6rlrl orpaHr4qeHa r.r3yr{eHr.reM uarpoeSQeKToB, K KoropbrM orHoc.f,Tc.f,

TerrJroBF,re e{Qexrrr, colpoBoxAa}oulr4e ur,rKnrzqecKoe u KBa3r4crarr,rqecKoe HarpyxeHr.re,

3apoxAeHpre r4 pocr ycranocrHbrx rperqriH, a raKxe nonHoe pa3pyrrreHue cnJrorrrHofi cpe4u.

B cooreercrBLrla c rrprrHsroft aaropol,r Meronororuefi. uccteAosaHrafi AorroJrHr4TeJrbHbrM

Saxropon aKryanbHocrr4 Ar4cceprarl14rr A.IO. ZsloNaosofi sBJrf,ercfl uerecoo6pa3Hocrb

rrpr{MeHeHu.s MeroAa ran$paxpacHofi (lrlK) repnaorpa$ura trnfl aHaJru3a BbrueynoMrHyrbrx

TepMoynpyrux QeHoueHoB B crrJrorrrHbrx cpeAax. I4K reprr,rorpaSur He .rrBJlsercr HoBbrM

MeroAoM B TIpaKTITKe MI4poBbIX r4 orer{ecrBeHHbrx r4ccneAoBannfi, o4Haxo Hoerrfi IaMliynbc Ins

ee pa3Br4Tlrr Bo3Hr4K B nOCneAHee AeCf,TprJreTr{e B cBq3I4 C lpaMaTr.rqecKr4M ynyqueHlreM

IloKa3areJrefi conpeueHHbrx I4K ren:rou43opoB, BKJrloqa;r r4x KoMMepr{ecK}To 4ocryilHocrb H

Bo3MoxHocrb rrpr.rMeHeHur MeroAoB KoMrrbrorepnoft o6pa6orrcn uso6paNeuzfi .

Hayuuan HoBrr3Ha.

Anropotvt c$opnaynupoBaHbr 3 nynxra Hay.ruofi HoBr{3Hbr, Koropbre cBoArrc.rr K

cne,qyiorleMy.

1. Paspa6orKa KoMnJreKca aJrropurnoe o6pa6orxu naHHbrx [pr.r H3yqeHur,r 4etf opvrvpoBanvr.fl.

TBepAbrx ren, npe)KAe Bcefo, c r4crroJrb3oBaHr.reM Merora ZK repuorpa$uu.



C 4auurna nyHKroM MoxHo corracrzTbcr. ArropoM AeftcrsfiTeJrbHo rrpe^qnoxeHbr HoBbre

rIoAXoAbI K oueHKe oHeprerllqecKr.rx Saxropoe pa3pyrxeHrzr MeraJrJroB r.r orcrpofixu or

SKcnepI{MeHTaJIbHbx IIoMex 14 MeroAr4r{ecKI4x oruu6ox rerrJroBI43r4oHHbIX rzslrepeuufi.

2. P aspa6 orxa n o g ofi M erortl Kx o rrp eAeneH rrfl. Be rrur:rr4Hu J - nurerp ara.

C gaHuuu nyHKToM MoxHo corJracr4Tbcq.

3. floryueHo HoBoe KuHerr.rqecKoe coorHorrreHr4e, orrHcbrBarouee pacrrpocrpaHeHr.re

ycTanocTHbIX TperIr{H B MeTai'IIaX.

C .qasssru nyHKToM B uenoM Mo)KHo corJracr4Tr,cr; no AaHHoMy nyHKTy cl,r. 3aueqasue 1.

flo uueuuro orrnoHeHTa, rloJryr{eHHbre ruccepraHToM Teoperl4r{ecK:ae v 3Kcnepr4MeHTaJrbHble

AaHHble ro3Bojl.stor cSopvry:rrzpoBarb v AorroJrHr4renbHbre re3r,rcbr nayuuofi HoBr.r3Hbr.

Hanpuvep, tiocne Hexoropofi AorIoJIHHTemsofi npopa6omu coorBercrByroqero acneKTa

uccneAoBaHufi, 3to orHocHTc.s K oUeHKe rellJronorepb KoHTponr4pyeMbrx o6pa:qon B ycnoBrzrx

KOHKpeTHOTO 3KCnepvMeHTa, qTo rro3Bor.seT roBbrcr4Tb roqHocTb onpeAeJIeHHr MOIIIHOCTT4

TeIIJIoBIIX LIcroqHuKon n 4e$opunpyeMoM re:re. TaxNe 3acny)Kr4Baer BHr4MaHr4s BbrBoA o roM,

rITo IIo BenIrqI,IHe H cKopocru H3MeHeHI,Ir HaKolJreHHofi :uepruz MoxHo onpeAenllTb MoMeHT

pa3pylrleHl4r (raxue vccnenoBaHr4q IIpoBo A4nvrcb 14 paHee, no A.IO. ZsroN{oeoti flonf{eHbr

npencraBnrroulue u HTepec KoHKperHbre sKcnepHMeHTiLrrbHbre pe:ylrraru).

Creuens o6ocHoeauHocrrr r.r AocroBepHocru pe3yJrbraroB.

B HayqHoM IIJIaHe, aBTop qacro ccbrJraerc.s Ha AaHHbre rpyrr4x uccleAonarelefi u

cpaBHI4Baer c HHMI4 cBoI4 opt4fHHaJ'IbHble pe3ynbTarbI. Hayuuue pe3ynbraTbl Ar,rccepTaIIuoHHbIX

I{ccneAoBaHIzfi saxoAflTcs,B pycne onpeAeneHHbrx rroAxoaoe (cyuecrByrouux Haf{Hbrx IIIKol),

qro cnyxl4r $axropov o6ocHoeaHHocrl4 pe3ynbraroB, a raKxe cBrrAereJrbcrByer o Aaltuefinevr

pa3Bvrrupr cyulecrBylouux no::peHzfi Ha ynpyro-nnacruqecxufi xapaKTep pa3pylreHr4s

MeraJIJIoB. .{zccepranr [pLIMeH.ser H3BecrHr,re HayqHr,re vHcrpyMeHTbr r4 anpo6uponaHHbre

MeroAr4 Kr4 Z:nrepeuufr, rrro raKxe noATBepxnaer AocroBepHocrb nonyrreHHbrx

3KCnepr.rMeHTar'rbHbrx pe3ynbTaToB.

Hayvnan u [paKTnrrecKaq 3HarruMocrb.

B paMKax c$opuy:ruposaHHofi BbIIrIe aKryalrbHocrr.r rr4ccepraulroHHbrx 14 ccre.qogaHrafi

A.IO. I4sroNaoeofi, no HaLueMy MHeHHIo, yAanocb co3Aarb HoBbre 3JreMeHTbr HayqHbrx znauuit, u

BHeCTr4 BKJTaA B MaTeprranoBeAqecKyro HayKy r4 npaKTr.rKy.

C ror{Ka 3peHn.s rIpaKTI,IKIr relnoBofo KoHTpoJIt, Ar4 ccepraHToM co3AaHa

SKCnepI{MeHraJ'IE'HaiI yCTaHoBKa H nonyqeHbl IIHTepeCHbIe AIq npaKTVKLI pe:ynr'raru. B

rlopsAKe AI4cKyccHIz MoxHo orMerl4Tb, qro, Aaxe c yqeroM aKaAeMr.rqecKofo xapaKTepa pa6oru,



6ulo 6u qelecoo6pasHo o6ogHar{r{Tb npaKTr{qecKve 3a1altu, rAe pa3pa6arHsaelvlrtft anropol't

Mero.[ HccneAoBanufi uoNer 6r'Irr nue4peu.

Ana,ru: coAepxaHlrq AuccepTauun.

BseAeHue coAepxl4T ece Heo6xoAI.IMbIe o,'IeMeHTbI, Bblpaxalollllle cyulHocrb BbInoJrHeHHbIX

Ar4ccepTauuoHHbIX UCC:reAOSaHIlfi '

flepeaq rraga flBJrflercfl o6:opHofi, onr4cblBaer cyuecrByrouue noAXo.4bI K aHanl43y

lpoUeccoB HaKonJIeHIzs I4 1iuccvnaIJLILI ren;1osofi 3Heprl{u np1a .UeQoplrupoBa1vu 14

pa3pyueHur4 TBepAbrx MarepHa,,roB, a raKxe o6o6ruaer oco6eusocrl'I I4clloJlbsosaHus I4K

repnrorpa$ uv npu KoHTpone MerarrJrr{qecrcr.rx o6rexroB, rIoABep)KeHHbIX cMeuIeHI{Io B rlpouecce

3afivctr tr4K Su:trvron.

Bropaq opuruHansHa.q rraga olr{cbrBaer 3KCnepI4MeHTanbHyIO annaparypy I{ anropl',ITM

o6pa6orxu rroroKa I4K u:o6paxeuufi, nossorslouufi ocyuecrBl4ts cta6uttl43aUHlo cr,eMa

rrr,rKceJrbHofi Ian$opvaql4g IIyTeM cJIeXeHI4s 3a IIOBepXHOCTH6IM MapKepOM. ,{n'r paCveTa 11OIq

MOTIIHOCTT4 I4CTOTTHHKOB TeIrJra npeAnoxeHo IicnoJrb3oBaTb KnaccuqecKoe ypaBHeHI'Ie

TerrnoilpoBoAHocrr4 napa6o:ruvecKofo rr4na c BHyrpeHHuMI4 [cror{HI'IKaMI'I TeuIoBbIAeIreH?Ifl''

aAa[TupoBaHHoe K r4crrbrraHrErc o6pa:uoB nor qI{KJIL{qecKoit upac'ttfuBalouefi uarpyararralz. B

Aassofi rJraBe noApo6so orrr4caHa KoHcrpyKrlLrfl Lt ucrrbrraltfl TerlnoMepa Ha ocHoBe e$Qerra

flelr6e. Bepu$uxaur4q .[aHHoro npra6opa Ha3BaHa ralu6ponrofi I4K usltepeHufi, !Iro, no-

BrzAHMoMy, He coBceM TorrHo, rrocKonbKy tr4K ren.lroel43opbl t43Mepqlor reMneparypy' Ho He

MOIIIHOCTb TCUIOBbIX NOTOKOB,

Tperr,q opur[HanrHar uasa coAepxrrr pacqer v3MeHeHI,Iq renJroeofi 3HeprI4I{ I{crIbITyeMbIX

o6beKroe, n oco6eHgocru, aHanv3vpyetcs 6anaHc renJroBofi :ueprulr B ycrbe pacryUefi

TpequHbr, Ha ocHoBe qero npeAnoxeHa MeroAlzKa oUeHKI4 BeJII4a{I4HbI J-unrerpala no

pe3ynr,raraM tr4K u:uepesufi, HaxoureHHaq 3Hepru{ paccMarpl4Baerc.fl B KaqecrBe lapaMerpa

npoqecca pa3pyueHl{q TBepAoro TeJIa. CAelas BbIBoA o ToM, tITo onpeAeneHl4e STofo

napaMerpa Moxer 6srt uo:rolKeHo B ocHoBy oKctrpeccHoft rvleroAlaxu OII9HKI4 cocroqHl'It u

pecypca KoHcrpyKurzfi. Meroar4Ka oueHKu J-uurerpara flBlrflercq opl4rznalblrofi v ^aIJa B

cpaBHeHtrr4 c npyfr.iMr4 no.{xoAaMr4. He:asucfiN,{o or ApyrHX aBTopoB ycraHoBJIeHo, rITo

cKopocrb pocra rpeurrHr,r B CTaUr4OHapHoM pe)KLIMe IIponopul4oHaJIbHa npol43BeAeHHIO

cKopocTl4 AI,ICCUI]aIIH I4 3Hepf plu 14 AJII'IHbI TpeilILIHbI.

3ar.nro.reHl4e Iro Al4ccepralruu KparKo cyMMl4pyer

ucc:reroeaHI4fi.

pe3ynbTarbl BbInonHeHHbIX



.flrur u oQoprr,reHrre nHcceprarrutr

[rzccepraur4q A.lO. I4sloNaosofi HarrncaHa rcHbrM s3brKoM, crrrJrb Lr3ro)KeHr4.s Marepvu:'

JrorI4rIeH, vnnlocrparusHrlfi Marepl{an uenecoo6pa3eH v xopotrrero KarrecrBa. B pxge cnyqaeB

pacyHKI4 csa6NeHu HaIrI4csMI,I ToJIbKo na anuuficKoM r3brKe, xors caMo no ce6e ero ne

flBlrfl.eras. cyuecrBeHHbrM He.[ocrarKoM. 9uc:ro o6HapyNeuuux B TeKcre Ar4ccepraur4r{

oIIeqaToK HeBeJIL{KO H He paCCMaTpVBAeTCfl B HaCTOqUIeM OT3bIBe B Kar{eCTBe 3aMeqaHl4q: C. 14

(<re:rna> BMecro <ren:ra>), c. 40 (<:acqer) BMecro (3a cqer>, c. 56 (<e noc:re4crBr.re) BMecro

(BrrocneAcTBllu>>, 14 MHofoKpaTHO (nO CpeICTBaM) BMeCTO (IIOCpeICTBOM).

3aMeqaHHq.

1. flocxo,rrxy xoaQ$IzIIIreHr nponopul4oHaJ.rbHocru B BbrpoKeHuu (3.59) He onpeAeJreH,

MoxHo roBopllTb o6 ycrauon:rennofi 3aBr4cr4Mocrr.r cKopocrr{ pocra rperqr{Hbr or Ha6moAaeMbrx

3HepreTl4r{ecKl{x napaMeTpoB, Ho He o BbrBoIe cTpotofo KuHeTI4rIecKofo ypaBHeHl.{fl..

2, Ha c. 29 r4Meer Mecro Heror{Ha.f, $pa-:a o roM, r{To (l4KT [o3BoJrrer H3Mepqrb

ocpeAHeHHyIo no roJTUIaHe o6pa:ua reMneparypy>. Ha caMoM Aele, I4K r43MepeHus cB.s3aHbr c

nonepxHocruofr reuneparypofi onrlrr{ecKr4 Henpo3paqHbrx rBeplbx reJr, a Ar{ccepraHToM

cAenaHo Aony[IeHI4e o Bo3MoxHocrr{ ocpeAHeHr4f reMnepaTypbr no roJrrrlr.rHe r.rccnelyeMbrx

o6pa:uon. B nporunuoM cnyqae, trpulrlJlocr 6rr paccr{t4TbrBarb pacnpocrpaHeHr4e renJra no

rperbe (rly6nHHofi) KoopAaHare, r{To LIrfl Ha3KorenJ'ronpoBoAHbrx MarepvanoB Moxer

npuBecrr.r x e$$ercraM 3arra3AbrBaHufl. reMneparypHbrx cr4rHarToB Bo BpeMeHr.r.

3. BeeleHHafl aBTopoM KoHcraHTa r ecrb, rlo-Bl4.qr4MoMy, KoHcraHTa oKcrIeplIMeHTa, a He

Marepnana; ee pa3MepHocrb [1/c] ne cBr3aHa c norepflMr{ Tenna; ee crauproHapHocrb rroA

BorpocoM. Ha c. 65 BBo.ql4rc.fl Apyrar KoHcraHra F Ge BeruquHa naHa B Ta6t.2. 10, Ho 6es

pa3MepHocru), xoropafl no <pacuru$poBKe) 6rrasra K r ; HaKoHeu, Ha c. 92 nol, B touutnraerct

6espasnrepn ae. Aolfl pa6oru

4. I4nrercrcfl cnopHlle, vrIrr4 Heror{Hbre, yrBep}r{AeHr4s: 1) o ron,t, qro I4K rennoBr43opbr

rallt6poaaHbl B ycnoBHbIX (DL) eaunuqax (anreercr MHoxecrno npz6opon, xa,ru6poBaHHbrx B

eAuHuIIax paAHaIIr{oHHofi re*rneparype, T.e. ro AHT); 2) o cytzu cKopocrr4 TerrJroBu3r4onuofi

cbeMKH 50-200 fu v alua6arl4r{ecKofo xapaKTepa reuoo6uena Ha MeraJrJrr{qecrcux o6pasuax (n

reu:roSnszKe ycnoBlze alua6atl4qHocru o6srqso cBr3brBalor c Kpr4repr4eu Buo < 0,1); 3) na

c. 57 cxopocrb rIrccI4nauLIH BblpaxeHa B eArrHrrrlax o6lelrsofi nJrorHocrr{ MoruHocrr4 Br/u3; 4)

AeKnapl4pyeMat ocHoBHaq norpeuHocrb rennoMepa (1 %) corrAure,rrHa, rrocKoJrbKy rr4rrr,rqHbre

KoMMepr{ecxue npu6opbr xapaKTepr43yrorcs [orperrrHoc lsto 5 - 6 Yo.



O6Iqnft BbrBoA no pa6ore.

lzccepraqvs A.IO. I4sloNaoeofi npeAcraBrrrer co6ofi ueHHoe B HayqHoM rrJraHe, [one3Hoe r.r

(I4HTepecHoe) uccneAoBaHl4e, Bbrno:rHeHHoe B pycne pa6or uggecrHoft IIIKoJTrT, cJroxI,IBlIeitcg, s

I,lucrzryre MexaHlIKrI cn:roruHblx cpea YpO PAH. OrveqeHnue Bbrrrre HeAocrarKrz Hoc.sr

pa6ovufi xapaKTep a He BJrr4qror Ha rroJrox(rzrenbHyro orIeHKy.{ucceprarluu.

3arc,rroqeHue.

luccepraqur "I4ccrenoBaHV e 3Bonrour4r4 r4croqHr.rKoB TerrJra B rrpouecce ynpyro-

nJlacrlrqecKoro aeSopMllpoBaHuq MerannoB z crraBoB" orBeqaer rpe6onauutM "floroxeHl{t o

rIpI4cBoeHI{I4 yr{eHbIX crenesefi" fI.9, npe4:sqBrreMbrM K Ar4cceprarlkt.f,M Ha corrcKaHve yueHoft

crerreHz KaH!.vrnara HayK, a ee aBTop IrlsroNaona Auactacus. IOprenua 3acJryxvBaer

npI4cylKAeHH.q ucKoMofi crenenu KaHnvr!.uta Qu:zxo-rrareMarr.rqecKr4x HayK no cleUr4aJrbHocrrr

01.02.04 - MexaHHKa Ae$opMupyeMoro rBepAoro rena.

OSrzquansHrrfr olnoHeHT, 3acryxeHHbrfi Aerrenr,
HayKr4 P@, 4oxrop rexHLrqecKHX HayK, npoQeccop,
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3O, ./2 , tZ 0/ ?
noAIlncb B.lI. Baeuros

.fl, B.lI. Baeulon, raro cornacvA Ha BrurloqeHue cBol4x nepcoHzLrrbHbrx AaHH;IX B
AoKyMeHTbl, cBfl3aHHbre c pa6orofi AzccepraunoHHoro coBera, H HX AzurbHefiruyro
o6na6orxv.

B.fl. Baeraros

IIoAnucs B.fl. BaenroBa yAocroBepfl ro.

lra perrop Vlucrnlyr a H e pa3 pyr.u aro ule f o Ko Hrpon fl

Cneaeuuq o6

B.H. Eopnxon


