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<PasBI,ITue reoperrrqecKlrx u rexHoJrofuqecKr,rx ocnoB xrrMr4Ko-Tepunuecxoft o6pa6oruu
crareft u c[naBoB c rIpIiMeHeH]reM coBMerrleHHoro auQ$pr{oHHoro HacbrrrleHu.r 6opou,
xpoMoM I,I TI,ITaHoM), npeAcraBrennofi Ha coprcKaHue yvenoft crerreulr AoKTopa rexur4qecKr.rx
HayK rlo cnelll4anbHocru 05.16.01 Mera-nnoBeAeHr.re u repMr.rrrecxar o6pa6orKa MeraJrJroB lr
CNJIABOB

Har.r6olee nepcneKTuBHbIMH o6racrsvu npr.rMeHeHufl xuMr.rKo-repuuvecrofi o6pa6oma
tBntlorc.fl TexHoJloruqecKrre cuoco6rr yBeJrr4qeHr,rr oKc[nyarauraonuofi crofirocru Aeraneft Marrrr4n
3a cqer $opnrraponanux rBepAbrx cJroeB Ha colprxeHHbrx noBepxHocrsx. Cyrqecrnymqee
uuoroo6pasue MeroAoB noBepxHocrHoro ynpoqHeHux (asorupoBaHr.re, rIeMeHTarIHr,
xpoMl,IpoBaHue u 4p.) o6ycroueuo rpe6onaHvrfrMv\ Koropbre npeAb.f,Bnrrorcs K AeranffM MarrrrdH,
pa6orarouluM B ycnoBr.rrx croxnoro, KoMrrJreKcHoro HarpyxeHurL Hanpr{Mep, o.uHoBpeMeHHoro
eosAeftcrnufl Koppo3noHsoft cpeAbr u a6pasuvHoro r.r3Hoca, TpeHrlfi cKonbxeHr.rfl, vr Ka'lrenvrfl,,
IroBbIIueHHbIX TeMflepuryp kr Harpy3oK. Cpeara r.r3BecrHhrx MeroAoB noBepxHocrHoro ylpoqHeHr.rt
crtull{ nan6onruu4Mr4 AocrorrHcrBaMr.r o6raAaer 6opnponanue. Ero ilper,rMyrqecrBa nepe,q ApyruMr4
BLIAaMI4 xr.rMr.rKo-Teplruuecroft o6pa6orxu cocrorr B Bo3MoxHocrr,r noJrfreHr.rr rBepAbx
ugnococrofiKux cJroeB c ssrcorofi Koppo3r4oHuoft croftrocrbro B AocraroqHo rurdpoKou err6ope
TonIqLIH rloJlln{aeMbrx 6opra4urx cJroeB, B [pocrore cnoco6a 6opuponanufl, u ero gKoHoMlrrrHocrn.

.{nccepraq?IoHHtul pa6ora IrlsaHosa C.f. nocssqeHa parpa6orxe cuoco6oB y[porrHeHr,rt
Aerareft MarrrraH r{ MexaHr.r3MoB I43 crareft r{ crrJraBoB xr.rMrrKo-Tepun.recroft o6pa6orroft c
npI,IMeHeHpreM coBMerrleHHofo au(f$yszonHoro HacbrilIeHr,rs rroBepxHocrefi 6opour, xpoMoM r.r
TI,ITaHoM. C eroft qenbro B .4ucceprarlnr{ r43}nreHbr 3aKoHoMepuocrrr $opnruporaHr4r crpyKTypbr r{
Qu:uno-uexaHliqecKr,rx cnoftcrs gu$Sy:uoHHbrx norprrruft, paspa6omnbr cocraBbr Hacbrrrlarcuu.rx
cpeA, Teoperl,IqecKu o6ocnosaHo rroBbrrrreHrze sKcnnyaraur.roHHbrx csoficre MHofoKoMnoHeHTHbx
gn(lQysnoHHbx noKpsrcuit, fioJrf{aeMbrx npu coBMerrIeHHoM Hacbrrrleur.ru 6opou, xpoMoM r,r
TI{TaHOM Cralefi V CnJIaBOB. ArCrya"rsUOCrr U OoOCnOnanHOCTb TaKOTO HanpaBneHr4tr
uccJleAoBaHIafi se BbI3bIBaer couHeHnfi, He MeHee o6ocnoeaHHbrMr.r BbrrJrrArr ga1aqu, perxeHr4e
Koropblx HarlpaBneHo Ha pa:|pa6orry rexHoJrorupr lr BHeApeHr,re xLrMLrKo-TepMurrecxoft o6pa6orxa
Anr yrporrHeunr pa6ovux opraHoB Marrrr,rH r,r pexyqero r4HcrpyMeHTa.

B pa6ore aBTop LlcrroJrb3oBaJr coBpeMenHbre MeroAbr (pusuvecroro Marepr{anoBeAeHnff, B ToM
rII{cJIe, onrl,IqecKylo v cKaHl{pyaqyro tnercrpoHHyro Mr,rKpocKorlruo, peHTfeHocnerrpamnrrfi
gleuenrnrrfi arraJrr43, peHTreHoBcKyro 4n(lpaxrouerpprro, rpu6ororutrecKr{e vcrtbrranus,
o[peAeiIeHLIe Ml{KporBepAocrr.r. Bomrroe 3HaqeHr.re Anfl Hafruolo anaJrvrca flonfreHHbrx
p$ynbraroB LIMeJIo peureHue ypaBHeHr{r Onsarepa Afis cryqa.fl oAHoBpeMeHHoro
TpexKoMrIoHeHTHoro HacbrrrleHr.r.s xeJre3a 6opolr, xpoMoM u rr,rrauoM ornocfiTeJrcno (fyurquft
ronIqLIHbI ar,rS$ysuoHHoro noKpbrrprr c HerpepbrBHo r,r3MeHsroulr4Mcs roe(f$rzqueHroM gra$Qysuu
aroMoB 6opa, xpoMa krrvrana.

Hayuuan 3HarrnMocrb nonfreHHbrx pe3yJrbraroB cocrolrr B ToM, rrro oHrr AononHsror
cJIoxLIBITII{ect K HacroslrleMy BpeMeHr,r [peAcraBnenns. o6 ynpoqHeHr,rrd noBepxHocrHbrx cJroeB
MeTaJIJIoB LI crIJIaBoB [ocpeAcrBoM xl{Mr.rxo-TepMr.rtrecKofi o6pa6orrn. Pesynbrarbr, noryqeHHbre B
.quccepralluv, pacTrrvtprlor 3:aaleufr o MexaHr,r3vrax (fopvrupoBaHprr 6opu4urrx cJroeB v BlrvflHnfl.
coBMecrHofo Hacbrrrlenux 6opoM, xpoMoM r.r rr.rraHoM Ha crpyKTypy Lr (fuszxo-uexaHr.rqecxlre
xapaKTeprrcTr4Kr{ TBepAbrx noBepxHocTHbx cJroeB.

Ha ocHoBe BcecropoHHHX sKcrrepprMeHTilJrbHbrx uccreAosaHr,rfi crpyKTypbr, Sasonoro
cocraBa u csoficrn 6op-xpoir,r-Tr{TanoBbrx cJroeB, HaHeceHHbrx Ha yrJrepoA}rcrbre r{ nerprpoBauubre
crurv\ a raKxe rBepAble crrJraBbr c ro6amrosoft cnx3noft, BburBJreHbr nepcrreKTprBhr
[paKTnqecKoro rpr.rMeHeHr.rfl TexngJrorHra glr$(fysuouuoro Hacbrrrleuur 6opou, xpoMoM Lr
TLITaHoM, o6ecne.runaroqeft noBbrrrreHve pecypca pa6orrr ynpoqHeHHbrx trsAenrait s 2 - 50 pa:.



Vcranosneuo BJILIxHIIe Ll3Merbqenur Hacbrrrlarculrdx cpeA Ha aKTr{Barlurc gz$(fysuonnrrx
npoqeccoB, qro cuoco6crnyer SopuupoBaHrro 6oree nJrorubrx, 6ecnopucrbrx cJroeB 3a cqer
[IHTeHcI{BHofi ruSQysuu xpoMa vrruraHanpr{ oAHoBpeMeHHoM HacbrrrleHprn 6opou.

.{lrccepraqr{fl xopouo anpodupoBaHa, no reMe Ar.rcceprarlwu ony6tuKoBaHo 85 neqarHrrx
pa6or, 63 ns Koropbrx ony6nuxonaHbr B xypHnJrrx, peKoMeH.qoBaHHbrx BAK, 9 sxoAsr s 6a3rr
AaHHbrx Scopus u Web of Science, 10 npe4craBJreHbr B Br4.qe rrareHroB, ony6maxonano 3
vronorpa(frEu B coaBropcrBe. Pesymraru pa6orrr o6cyx4arucr Ha MexAyHapoAHbrx n
ncepoccnft cxnx xou$epeHrlnrx.

B ra.Iecrse saMe.rauufi MoxHo orMerI,ITb:
l. B nonoxeuutx, Koropble BblHeceHbr Ha 3arrlr4Ty, orcyrcrByror yrBepx.qenurfr., orpaxarcqfie

BbUIBJIeHHbIe n pa6ore BaxHbre npuquHHo-cneAcrBeHHbre cBr3r.r onucanr.rft r4 nonfreHHbrx
pe3yJrbTaToB.

2. Ha crp. 14 anropeSepara orMeqeHo, (rrro rrpu oAHoBpeMeHHoM TpexKoMnoHeHTHoM
HacbruleHr,ru 6oporrr, xpoMoM r.r rr4TarroM rrpr.r reMneparypax BnJrorb.4o 1050uC> Oasa FeB ne
BbulBJlrerc.f,. OAHaxo n anrope$epare He pacKpbrBarorcs npuqr.rHbr orcyrcrBras eroft (fa:rr.

3. B anrope@epare Ha crp. 12 yrasano, qro (ocHoBHoe coAepxaHre pa6oru ouy6rurronaHo B
195 pa6orax>>. Teu He MeHee, B KoHrIe anrope$epara rpnBeAeHbr 85 pa6or B KaqecrBe
ocHoBHbrx ny6nuxaquft.

4. B rexcre aerope$epara Bcrpeqarorcr HeroqHocrr{ B Ha[[caHr4r4 HeKoropbrx cJroB. Ha crp. 16
B [ocJIeAHeu a6:aqe AoJrxHo 6urr cuaruo Ha[ucaHo cJroBo (HeBo3Moxnrr>. Ha crp. 18
[paBLIJIbHo 6yaer <<i-rouuouenr>. Ha crp. 22 HexBaraer 6yxnu B cJroBe <cnoco6crByror>.
Ha ctp. 2l ects corleraHr.re <6oree rpaAHeHTHbre), Koropoe B uayvuoft nureparype He
npr.rMeHreTcr.
YrasaHHrre BIIIIIe 3aMeqaHlrfl He cHr,rxaror o6uero rroJroxr4TeJrbHoro BflerrarJreHr,rr or

Ancceprarluouuoft pa6orsr. fiucceptagux klsauosa C.f. npeAcraBnfler co6oft xopouo
npoAyMaHHoe Id rlenbHoe HaytrHoe I{ccJIeAoBaHr{e, BbrrroirHeHHoe Ha BbIcoKoM gKcrrepuMeHTaJrbHoM
ypoBHe. Ona coornercrByer u. 9 <floroxeHrar o rrpucyxAeHr.rs yqeHbrx creneHetrr>> u coAepxur
pelxeHne sallarrrr (foplruponaHr{r crpyKrypno-{asoBbrx cocroruuft rnepAux 4ra$(fysuoHHbx cJroeB
Ha craJlflx I4 cnJlaBax, [oryqaeMbrx KoMnJIeKcHbIM HacblrrleHr.reu 6opotvt, xpoMoM r4 Tr4TaHoM,
nueroulefi cyrqecrBeHnoe 3HaqeH Lre Anfl MeraJrJroBe AeHns.

B qelou no o6reuy BblrroJrHeHHbrx gKcrreprlMeHTaJrbHbx r,rccJreAonauuft, ypoBHro Hay.rHoft
HOBLI3HbI H AOCTOBepHOCTT{ nOJrrreHHbrX pe3ynbraroB, r{x 3HaquMocTpr I'rr HayKr4 r,r npaKTr4Kr4
AI4ccepraIII{oHHaJI pa6ora Irlnauona C.f. coorBercrByer rpe6onauuau BAK, a ee aBTop
3acJryxr.rBaer rrpr4cyx4euvfl. eMy yqeHofi creuesu AoKTopa rexHr,rqecKnx HayK.

Kony6aen AnexcaH4p Buxroponuu

3aee,qyrcqufi raOoparopueit Iluc.ruryra Susuxl.r npoqHocrr.r H
Marepr.rturoBeAeHu.rr Cu6 npcnoro orAeJreHur Pocclrfi crcofi aKaAeMHr.{ HayK
a.S.-u.u. ro creuuzurbHocrn 01.04.07, upoSeccop
63 405 5, Toucx, npocrreKT AHaAeuuqe crcuit, 21 4
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