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Ha aBTope6epar Arrccepraqun Cepreq IeHHaALreBrIqa lleauosa Ha reMy:

<<Pags11Tua taopatr,rqecKl{x rr rexHoJrorl{qecKrlx ocHoB xrlMrlno-TepMnrlecnofi

o6pa6orrn cra.nefi II cIIJIaBoB C IIpIIMeHeHIIeM coBMeIIIeHHorO

auQQysuoHHoro HacbIIrIeHua 6opolt, xpoMoM rr rrITaHoM>>t

npeAcraBlennofi Ha colrcKaHve y.renofi crerleHll AoKTopa rexHl,IqecKrlx HayK rlo

crequarrbHocrrr 05. 1 6.01 - Mera-uoBeAeHrle LI repMlaqecKa{ o6pa6offia

METAJIJIOB U CIIJIABOB

Tevra, paccMorpeHHar aBTopoM, flBlrflercfl aKTyilJlbHoit l.tts' coBpeMeHHoro

o6rqecrsa n :rrayKr4. OcnosHrrM BorlpocoM, rIocraBJIeHHbIM Ha paccMorpeHkle B

pa6ore, flB1rflercfl; cHr{xeHLTe MarepvanoeMKocrl4 rIpoI,I3BoAcrBa, IroBbIIxeHrIe

pecypco- r.r gHeprogSSercrrEnHocrrl rrporr3BoAcrBa, onruMl{3allu.s rexHororI4rlecKllx

BHeApeHLIe HoBbIX MaTepLI€uIOB, paspa6oma HoBbIX cnoco6oB

DKcnnyaTall'loHHoro ypoBHs MaTepI4uLJros. B gToM rIJIaHe p€BBLITI4e

14 pa:pa6oma sQ$errueHrtx cnoco6os XLIMLI KO -Tep MLIIIe CKOI4

o6pa6ogu, flBrrflercs. arrya-urHofi zayauefi, pe[reHl{eM roropoft 3aHl4Marorcfl

6olrruoe Korr{qecrBo r{ccJreAoBarenefi, rax e P@, TaK LI B MI{pe. finx ycnelrlHoro

perrreHr4f, AanHofi sa;iaqn neo6xoAzrr,to coBepllreHcrBoBarb cylqecrByloulne, a

raKx{e paspa6orarb HoBbre MeroAbr xLTMI4Ko-TepMLIqecKofi o6pa6orKl4 MarepIl€lJIoB,

B ToM qr4cJre, 3a cqer paspa6orru u BHeApeHLIfl HoBbrx rexHoJrorLII4

oAHOBpeMeHHOfo MHOfOKOMIIOHEHTHOfO auQQy:zoHHoro HacbrIIIeHI{.'I

r{ecKoJrbKtrMpr gJreMeHTaMu. I{enrro Allcceprallun tBJlf,erct rIoBbIIueHLIe

r43Hococrofir<ocru .ueralefi MaruI4H Lr MexaHI{3MoB us cranefi I{ crIJIaBoB xrIMuKo-

repuuuecrofi o6pa6orxofi c rpLrMeHeHI{eM coBMeIrIeHHoro au$QysuoHHoro

HacbrrrleHlr.rr uoBepxnocrefi 6opon, xpoMoM pI TIaTaHornr. AJtg AocrLIxeHLIr IIenI4 B

pa6ore perrreHbl MHoxecrBo 3aAaq, ocHoBHbIMI{ I43 Koropbrx tBnqlorctr:

{ y crauoBJIeHI{e 3aKoHoMepHocrl{ Q opvrupo BaHr4s' crpyKTypuo- Qa-:onoro

cocraBa ar,r$QyszoHHbrx norpnrufi Ha craJltx vr ctIJIaBax, rloJryqaeMblx

KOMTIJISKCHrIM I4X HaCrIIIISHUeVT 6OpOM, XpOMOM I{ TIaTaHOM;

/ sstssreHLre B3avrMo cBs3 Lr Q ur uxo -la exaHl4 rle crux c n ofi crB tI crpyKTypHo -
,

COCTO'HI{.'I KOMTIJIEKCHbIXSa:onoro 6op-xpou-rllraHoBbrx az$rfyszoHHhlx



rroKpblTI4fi C TeXHOJIOTUqecKIIMLI [apaMeTpaMII [poqecca ylporlHeH]Ifl U

xlrMlrarecKrfrM cocraBoM HacbrrqaeMoro Marepllzula u Hacbrlqaloqefi cpeAbl;

/ pazpa6oTKa cocTaBoB HacbIIrIaIoquX cpeA rI TexHoJIoII{}I oAHoBpeMeHHoIo

6op-xpou-Tr4TaHrrpoBa1vrfl,yfnepoAr,rcTblx u nerupoBaHHblx CTaJIeI{ }I CIIJIaBOB;

/ pazpa6orKa pecypco - vr eHeprosooerrurnyro rexHoJIorI{Io XLIMIIKO-

TepMprqecrofi o6pa6omrn c [pr{MeHeH?reM Hacbllrlaroqefi o6vra3Kr4kr coBMelllennofi

repMrqecrofi o6pa6orKl4

PaccvrorpeHHa.n TeMaTr{Ka [peAcTaBJr.f,eT LIHTepeC Anf, omeI1:4auIlaCTOB B

oltacru o6ecne.reHkTrr BbrcoKr{x sKcrlJryaralluoHHblx csoficrn MuuloyrJlepoAllcrblx

cra-nefi, ucIIoJIb3oBaHLIs, AJIS 3TI{X qelefi au$SySutoHHbIX IIoKpbITlIfi c nrrCoKI4MlI

gKcnJIyaraIILIoHHbINara csofi crBaMI't.,{nx eroro e pa6ore :

- Arrfl oAHoBpeMeHHoro 6op-xporvr-TTlTanl{poBaHnfl yrJIepoAI4crbIX vl

nerrrpoBaHHblx cTzul efi c coAepXaHlIeM yilIePoAa Ao 0,4 Macc' o/o pazpa6oTaH

cocTaB, coAepl1alqufi.6opugbl XpoMa vrTnTaHa,xap6vtp,6opa B KaqecTBe ocHoBHbIx

KoMrroHeHToBrIocTaBIrII{KoB aKTI{BHbIx aToMoB 6opa, XpoMa n TnTaHa;

- Arrfl yfnepoAlrcTbrx r{ JrerupoBaHHbrx craleft c coAepxaHLIeM yfJlepoAa

cBbrrue 0,4 ttacc. o/o pazpa6oraH cocraB, ocHoBHbrMr4 rIocraBuILIKaMI{ aKTI{BHbIX

aroMoB 6opa, xpoMa 14 rnraHa B KoropoM tBJI{Iorcx rcap6ug 6opa, Seppoxpotr't u

Sepporurau.

Pa:pa6oragHbre rexHoJloruu o6ecnequBaror rIoBbIIrreHI4 e [oBepxHocrHopl

TBepAocrv npv oAHoBpeMeHHoM KoMTIJIeKcHoM HacbIIqeHVrI 6opovt, xpoMoM I'I

rr,rraHoM: Ha yrirepoAzcrofi craJrzr (craln rvrra Cr3, crals 45) - Ao 2200-2500

HVl, Ha JrervpoBaHHbrx cr€rJlflx (cra-rru rl{rla 5XI{BM@,7XrZBi|dO) - lo 2400'-

2900 HVl, Ha BbrcoKonerr.rpoBaHHbrx cr€trltx (cranz rr4fla P6M5, X12M) - Ao

2700-3200 HV1. (yxasunaercf csepa AerrenbHocrz). B pa6ore rlerKo BbIAeJIeH

npeAMeT rI OObeKT.

Anrop pa6oru npeAcraBul o6sop r43BecrHbIX pe3ynbraroB 14 ccJIeA oBaH.vrtr

TexgoJrorurr rroBepxHocrHofo nerl{poBaHr4g, craJreft, n rou qucJle, HacbIuIeHI4q

6opovr, xpoM, TlrraHoM vr cb"uetqeHHblMli rlpoqeccaMll. Anrop y6e4llreluro

rroKa3aJr, rrro reMa noBepxHocrHoro ynpoqueHvrfl. cTaJrbHbIX Ll3Aelzfi ueroliaMvl



$opvrrEpyeMblx

azSQysuoHHoro

az$$yrvroHHoro HacbrrrleHtrs, flBrrflerct aKTyuultuofi, oAHaKo, 6olruzlrctno pa6or

s srofi o6nacru Hoctrr rronygMrrr{ptrrrecKr4fi xaparrep. 3to no3BoJILIJIo AI4ccepr?HTY,

IIyTeM I{CIrOJIb3OBAHVII. XOpOUrefO MaTeMaTl{qecKofo anilapaT4 BHecTu BKJIaA B

p€t3Br{Tr4e reopeTllqecKl4x ocHoB flpoqeccoB oAHoBpeMeHHOIO

MHoroKoMnoHeHTHoro au$$puoHHoro HacbIIrIeHux 6opou, xpoMoM LI TI{TaHoM,

Pa:pa6aruBar cocraBbr Hacbrrrlaro[ryrx cpeA LI TexHoJrorufi KoMIrJIeKcHoro

an$SysnoHHoro HacbrrrleHnx 6opou, xpoMoM LI TlITaHoM, aBTop ycraHoBI4JI, rrro

rrplr oAHoBpeMeHHoM HacbrrrleHtru 6opol,t, xpoMoM vr rurarroM, cKopocrb pocra

ara$Qy:zoHHoro noKpbrrrlfl. Ha 2F4l0 o/o 6olr;stle no cpaBHeH?IIo c [poqeccoM

oAHoBpeMeHHoro 6opzponanrax.

'{uccepranr }IccJIeAoBaB crpyKrypbl an$SysuouHbrx uonprrrzfi,

crrJraBax B pe3yJlbTaTe oAHoBpeMeHHOfO

6opou, xpoMoM vI TaTaHoM, yCTaHOBZn

cPeA u rexHoJIorI4qecKLIe napaMeTpbl

[poqecca oAHoBpeMeHHoro rpexKoMrroHeHTHoro auQ$ysuoHHoro HacbIIrIeH]Il

6opol,r, xpoMoM Lr rrrraHou craneft pa3nl4qHoro KJIacc? - or yrJIepoALIcrbIX Ao

JrerkTpoBaHHbrx, BKrloqat 6ucrpopex(yque.

Ecln csoficrna r{ BHeApeHrEe ar,rS$y3rroHHbrx rroKpblTufi npe,4craBJleHbl Ha

ocHoBe pe3ynbraroB la6oparoqHbrx ucrrcrcauuir ctalefi, ynpoqHeHHbIX

oAHoBpeMeHHbrM 6op-xporra-Tr4TaHr.rpoBaHlreM B ycJIoBLIrx cyxoro rpeHl4-tt o

3aKperrJreHHbre qacrrrrlbr a6pasunavrrpeHvrfl,o 3aKpelJreHHble a6pazuyuble qacrLIIIbI,

corrprxeHHoro c Koppo3r{oHHbrM sosAeficrBl{eM pacrBopon cepuofi, asotttofi u

colsnofi KI{cJror, To rrpoMbrlrrJleHHble vcrrbrranufl. uoxefi AIrfl I{3MeJIbrIeHlIt

KoprrycoB KlrcnorHbrx aKKyMynrropHbrx 6arapeit, yrporlHeHHbrx B pa:paborannofi

Hacbrrrlaroulefi cpe4e Lr3roroBJreHHbrx krg crurv 45, norasarlu, qro LI3Hococrofircocru

ynpoqHeHHbrx Aerarrefi uoBrrcuJracb B pe3yJlbrare ynpoqHeHLlt s 13-18 pas (c 10-

12 ronH r{3MerbrreHHbrx KopnycoB ao 160-180 roHn).

Oco6eHHocrb ALrcceprallulr 3aKrloqaerct B ToM, rITo B uefr pelreHa
G -

aKTy€ulbHafl. :rrayrrHo-TexHLTrrecK€ul npo6relra - IroBbIIueHLIe LI3Hococroilrocru z

HA CT€IJISX V

HACbIIIIEH14'

orrrHMaJlbHbre cocTaBbl Hacbllqarcrll{x

Koppo3t4osnofi crofirocru auQSysuoHHbrx 6opn4nrrx noKpbITLIit rra creurflx u



crrJraBax 3a crrer Soprr,rupoBaHr4s.6opz4Hux auSSystIoHHbIx cJIoeB, JIerLIpoBaHHbrx

XpOMoM tI TIITaHovr, $OpvrupyeMblx B oAI4H TepMllqecxufi qrarn' PerrreHze,qannoZ

upo6lervru llMeer BaxHoe 3HaqeHlre AJUI pa3Bnrkrfl, MaITII{HOCTpOeHU-fl, ra3o- I{

neQre4o6brBaroqefi, o6pa6arslsaroulefi orpacnefi npoMbll[neHHocrl4 Poccuficrofi

(Degepaqwu. AraKlKe 6naronpurrcrByer r{Mnopro3aMerlleH}Ilo [ocraBnsevrofi rEs:

sa py6exa upoAyKrlLrrr rflxeJroro MarullHocrpoeHut. 3ro ocnoBHoe AocrorlHcrBo

pa6oru, K Koropovry ueo6xoAtrMo orHecrll HayqHyro HoBLI3Iry I4 rlpaKTlttlecKyro

qeHHocrb Ar{cceprarllroHHoro LrccJreAoBaHvlg, a raKnte 63 nolHoIIeHHbIe crarbLl B

xypgarrax r{3 11epeqHx BAK, 9 crarefi., orry6nuroBaHHblx B xypHaJlax v3 [IepeqHt

Scopus kr Web of Science, 10 rareHroB Ha IEso6perenur, 3 naonorpaQuz.

Orry6nuroBaHHbre pa6oru oxBarbrBaror r{ orpaxaror coAep)KaHue Al{cceprallllu.

Hegocrarnlr aeropeQepaTa 3aKlIoqaIoTCt B TOM, qTO He BO BCeX

qusponrrx pe3ynbrarax pa6oru rroK€BaH AoBepvrelrHrrfi I{HTepBuuI. Kporue roro,

aBTop orpaHLTqr,rJr B aBTopeSepare [peAcraBJIeHI{e.{uccepralluoHHoro M,arepvul.

pe3yJlbraTaMll 9IeKTpOHHO-MpIKpOCKOTIUqeCKI{X LICCJIeAOBAHLII - CneKTpaJIbHbIM,

peHTreHoBcKr{M nu6o Mr{KpopeHTreHocleKTp€uIbHbIM, Qasonrrrur rI SneMeHTHbIM

AHa-JILT3AM.VT,

B rIeJroM palora AocroBepHocrb Lr o6ocHosaHHocrb pe3yJlbraroB

o6ecnequBaercr o6reuou [oJry#eHHbrx B xoAe pa6orrr oKcrIepI{MeHT€[JIbHbrx

AaHHbrx; colocTaBJreHr4eM u HenpoTl{BopequBocTblo opuII{H€uIbHbIX

TeopeTuqecKlrx tI SKcrrepI{MeHT€trIbHbIx pe3yJIbTaToB c AaHHbIM}I, nOJTqeHHbIMLI

Apyn4MI,I [CCneAOBaTeJItrMI{, UMeIOUTIMI4CS B JILITepaType; BblcoKofi

Boclpotr3BoArlMocrbro paspa6oraHHbrx TexHoJIorI{qecKI4x np}IeMoB B

la6oparopHbrx v [por,r3BoAcrBeHHbrx ycJIoBLItx rlpa npoBeAeHLIIl pa6or uo

KoMrrJreKcHoMy 6op-xpou-TvrraHvrpoBaHlto Aeraleft MaIIr?IH, ocnacrKll lI

r{HcrpyMeHra; r<oppenxquefi pe3yJrbraroB la6oparopHblx Lr rpoMbIruJIeHHbIX

ucurrranufi y1rpoqH{rolqux KoMIJIeKcHbIX norprrruft, [oJryqeHHbIX

oAHoBpeMeHHbrM 6op-xpou-Tr4TaHrdpoBaHlleM, [oATBepxAeHHbIX aKTaMI{

u a

rrpoMbIIuneHHbIX I{cIIbITaHI{fi u nnegpeHl{eM B [poI43BOAcTBo.
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CuequanbHogTb, IIo KoTOpofi salquqeHa AoKTopCKaf, AI4ccepTaIII4t :

MeralloBeAeHl4e LI TepMl4qecKa{ o6pa6orr<a MeTaJIJIoB u05 .16 .01
CIIJIABOB

.f,, Mancypoe lOn6apcxoH Ha6raesnq, .qaro cornacue Ha BKJIroqeHrre MoI{x

rrepcoHanbHblx AaHHbrX B AOKyMeHTbI, CBf,3aHHbIe C 3aIIII4TOU 4UAA9pTAIII4Id

IrIsaHoeH Cepreevr f euHaAreBI4qeM, v vx Aalrbueft uryro o6pa6orxy

iffig,


