
3arruoqenue AnoaeprarllroHHoro coBera Ir2I2.252.01, coslaHHoro ua 6ase $e4epanrHoro

rocyAapcrBeHHoro 6ro,qxeruoro o6pa:oBareJlbHoro )qpex(ilenvrr Bblcurero o6paronanux

<<Cu6rapcxrafi rocyAapcrBeHHrrft uu4ycrpr{€trlbHblil yuunepoulTer>, uo Allcceprarllrvr Ha

coLIcKaHI4e yreuofi creneHla AoKTopa rexHurlecKux HayK

arrecrauuoHHoe Aero JVs

perueHlre .{r4cceprarluoHHoro coBera or 18 Qenpanx 2020 r. nporoKol J\b154

O upucy)KAeHr{u Irlnauony Ceprero fenna,qreBllqy, rpax<AaHllrry Poccuftcrofi

@e4epaquu, yrenoft crerleHl4 AoKTopa rexHl4tlecKlrx HayK.

[nccepraqrax <<Pa:slrrr4e reoperruecKlrrx v rexHoJrorl{rrecKl'rx

rcpuz.recrofi o6pa6otrz crzuleft vT OIIJIaBoB c npLIMeHeHI4eM

an$SysuoHHoro HacbluleHra.a 6oporvr, XpoMoM H TLITaHoM)> ro OuequaIIbHocTI4 05.16.01 -

<<MerannoBeAeHLTe Lr repMruecK€ur o6pa6orxa Mer€urJroB I4 erIJraBoB> npvrlJflra K 3aIrILITe

I1.tl.2OIg r., rrporoKon Jrlb 153, AuccepraIIHoHHbIM coBerorr,r,{ 212.252.01, cos4auublM Ha

6aze @fEOy BO <<Cu6upcrcuit rocyAapcreeHHHfi u]Hl.yarpvraltnrtfi yHvBepcl{reD)

MuHHcrepcrBo HayKV u Bbrcruero o6pa:onanux Poccuftcr<oft @e.qepaquu, 654007, r.

Honorysueqr, KeuepoBcKa.fl o61., yn. Krapona,42, npI4Kut3oM l\b105/nr or 11 .04.2012 r.

Cozcrarem ZsaHon Ceprefi fennaAreyuu, 1982 ro.{a po)I(AeHvrfl, AI4ccepraIII4Io Ha

coucKaH1re yrenofi crerreHrr KaHAvAura rexHllqecKl4x HayK <<Pa:pa6orr<a cocraBa

nacuqaroulefi cMecr4 vL TexHoJror?rr4 araQSyeraoHHoro 6opoxpotrlllpoBaHl{f,

rflxenoHafpyxeHHbrx 4erarefi Maru&rH vr I4HcrpyMeHra> 3auILIrI{n B 2007 roAy B

Ar,rccepraurroHHoM coBere, co3AaHHoM Ha 6aze Alraficroro roayAapcrBeHHoro

TexHr4qecKoro yHr4BepcuTera urv,VLI4.llonsynona, paloraer 3aBeAyIouII4M la6oparopvtftMu

I_{eurpa KoJrJreKTr{BHoro rroJrb3oBaHua la6oparopHo-uccne,{oBareJlbcKrlM ooopyAoBaHl4eM

OEfOy BO <Alraficruft rocyAapcraennrrft rexnuqecrufi yHLIBepaI4rer LIM. IA.VI.

Ilol:yuona>>, MuuucrepcrBo HayKlr LT Bblcluero o6pa-:oe arrufl. Poccufi crofi @e4ep a\w.

,{uccepraqrryr BbrrroJrHeHa na ra$e4pe <<ConpeMeHHbIe cleIII4€lrIbHbIe MarepI4aJIbI)),

<Anraficruft rocyAapcrseHHrrfi rexHra.recrzfi yHLIBepcI{Ter vrv' VI.VT. llonsyHoea>>'

MusucrepcTBo HayKIa 11 BbIcIIIero o6pason aHLIr. Poccufi crcofi (De,4ep a\wv.

Haynrrfi KoHcynbraHr - AoKTop rexHl4qecKlrx HayK, upo$eccop fypres Arexcefr

Muxaftnosu.r, @fEOy BO <Anraficruft rocy4apcreeHHrrft rexHl4qecrcufr yuurepcl{rer I{M.

OCHOB XI4MI'IKO-

coBMeIueHHOro

I4.I4. llolsynona>, raQe4pa <H4ueprarersnofi reoMerpl4ll 14 rpa$urro, :aeeAyloqufi



rcaQe4pofi.

O$uqraanbHbre ourroHeHTbr :

Illuopryu Braxrop feoprraenkrrr, AoKrop rexHLrqecKKX HayK, upoSeccop, @|EOY BO

"Bonrorpa.{crnft rocy.qapcrnengrrft rexnn.recKrtfi yHrrBepourer", raQe4pa

"MarepzaroBeAeHlre u KoMno3lrrlr{oHHbre MarepuaJlrr", upo$eccop ;

?huxos Anercefi Bna4ral,rupoBr/rrr, AoKTop rexHurlecKLrx HayK, upo$eccop, @|EOY

BO <<Amaficrufi rocyAapcrsennHft arpapnnrfi yHlrBepcl4rer>, xaSeapa "Texsolorz.s

KoHcrpyKrILroHHbIX Marepu€uoB 14 peMoHT MaIuLrH", npoQeccop ;

Cngos I,lrops fennaAreBLrs, AoKTop rexHLIlIecKI{x HayK, npo0eccop, @fEOy BO

<<<<Bocro.ruo-Cu6upcrufi rocyAapcrseHHrtfi yHllBepclrrer rexHoloruft LI ynpaBneHuIrD),

npopeKTop no Ha)rqnoft pa6ore LI LIHHoBaItrHTIM.

Ae"JLI|I nOJTOX{nreJIbHbIe OT3bIBbI Ha AIrCCepraIII{rO.

Be4yrqax opraHLr3arlurr OfEOy BO <<Anmficrurfi rocyAaporeeHHrrfi

yHzBepcLITeD>, f. Eapnayn, B cBoeM rIoJIo)KIareJIbHoM 3aKJIroqeHllLT, noAnzcaHHoM

IfnorHzr<oerrN,r Bna4zunpovt AlercangpoBllrleM, AoKTopoM Susuro-rvrareMarllqecKllx

HayK, upoSeccopoMo 3aBeAyrcrqlru rcaQeapoft o6rqeft LI oKcnepl4MeHraJlbnofi QusttKu u

yrBepxqeHHoM MaKcuvrosofi Csetuauoft feguantrenuoft, AoKTopoM coIIHoJIofI4tIecKrIX

HayK, upoQeccopoM, rrpopeKTopoM tro Haf{Hornry u LIHHoBaIIuoHHoMy pa3BI{TLIIo yKa3aJIa,

qro Ar,rcceprarlur I,'lrlarroea C.f. coorsercrByer KpLTTepurIvr u.9 lloloxenkrfl. o rlopf,AKe

rrpr4ayxAeHlrf, yreHbrx creneseft, yrBepxAeHHoro [ooraHoBJIeHI4eM llpanurelbcrBa

Poccuficroft @eleparJuuor24 cenrr6pr 2013 r. Ne842 << O uopx4Ke rlpucyxAenvrs.1^reublx

creueHefi)>, a ee aBTop I,{nason C.f. sacryxl{Baer npucpKAennfl. eMy creneHu AoKTopa

rexHlrqecKrax HayK rro crrequ€urbHocrgr 05.16.01 - MemlJIoBeAeHHe vr repMuvecK€ul

o6pa6oma MeTaJIJIoB rI crIJIaBoB.

CoucrareJrb r{Meer 200 orry$JIIaKoBaHHrx pa6or, B ToM trl,Icre IIo reMe AurcceprarJvru

orry6nuxoBaHo 195 pa6or, r43 Hlrx B perIeH3LIpyeMbIX HafrHbIX kI3AaHkInx orry6nuroeauo 74

pa6orrr. HeAocronepHbre cBeAeHl,tf, o6 orry6nI4KoBaHHbIX coldcKareJleM yveuofi creneHll

pa6orax orcyrcrByror. O6qufi o6terra ouy6ruroBaHHblx pa6or Iro reMe Aucceprallvu -

83,1 rer{arHbrx rturcra. B sapy6eNHrrx u nepeBoAHbD( peIIeH3I{pyeMbIX vr3narrtrrx,

r4HAeKOr4pyeMbrM B HayKoMeTpr{rrecKr/rx 6azax Web of Science h Scopus no TeMe

Ar4cceprarluu ouy6nlrKoBaHo 9 pa6or, a rarcKe 3 rr,ronorpaSuuB coaBTopcrBe I{ 10 uareHroe

PO. B ny6nurcaqrarrx orpan{eHbr ocHoBHbre Ha}nrHble pe3ynbrarbl, rIoJIy{eHHbIe B xoAe

BbrrroJrHeHr4rr Ar,rccepTarluoHHofi pa6oru. B rryr6rurrcaquxx, BKJIIoqeHHbIX B CIrI4COK

ocHoBHbrx rlo TeMe AlrccepTaUJ,II(T vreloAfoToBJIeHHbIX B COaBTOpCTBe, BKJIaA COI4CKaTeJI-[

cocraBJulet 650/o.



Hau6onee 3HaqLIMbIe pa6oru rlo ALIc c ep r ar1,ruu:

1) fyprea A.M. Mrarpocrpyrrypa au$QysuoHHoro rIoKpbIrIrrI, nor)nleHHoro

o,qHoBpeMeHHbrM HaabrrrleHnervr 6opoM, xpoMoM LI THTaHoM yrnepoAucrofi crlwm 45 /

fypren A.M., Irlnanos C.f., fyprea M.A., gepnrrx E.B. ll @yn4arr,reHrarlbHble npo6nevnt

coBpeMeHHoro MarepI{€uoBeAeHI,Ig . -2018. - T. 15. - Ns2. - C.283 - 288.

2) IrInauoB C.f. EopupoaaHue rtrrala OT4 I43 rlopouKoBbD( Hacbllrlaroqrax cpe4 /

IrlsaHon C.f., fypren M.A., Jloruuona M.8., .{een B.8., fypren A.M. llI,Ir'seetur' BbIcrIrI4x

yre6Hrrx 3aBeAeHI{fi. L{aerHar MeraJlrlyprkls. - 2017. - JS2. - C. 59-65.

3) fapuaeaa VI.A, CpannureJrbHoe uccneAoBaaue nacrtularoulefi cnoco6nocrra

6opupyrour4x cpeA p€t3rlrrrHoro cocraBa I laprvnena VI.A., fyprcn A.M., I/r,anosa T'f.,

flpnen M.A., I4eaHon C.f . ll flzcrnaa o Marepu€uax. - 2016. * T.6. - J'fsa(2a). - C.262'

265.
4) fypren A.M. Xulruxo-repMr4qecKair o6pa6oma MarepllsuloB AIII. pexyqero

LrHcrpyMeura /fypren A.M,, I4nanos C.f., fypree M.A.,9epnrtx E.8., VlrlalorlaT.f .ll

VIssecrvrfl. Bbrcrrlrx yre6nrx 3aBeAeHI4ft. gepuax MerarlJlyprue. - 2015. - T'58. - l\1b8. - C.

s78 - 582.
5) I,IBason C.f. Oco6enuocru uplrroroBlrenus. HacbIIqaIouII4x cueceft ,qJlf,

anQ6yruoHHoro 6opoxporvrrrpoBaHr4f, I I,'lrrarton C.f., fypren A.M., CrapocreHKoB M.A.'

1.7g3aHo13aT.f., JIee.reHKo A.A. ll Wsecrl4t Bblcluux yre6Hrrx 3aBeAeHHft. @usuxa. - 2014.

-T.57.-  l \b2.  -  c .  1 16-1 18.

Ha Aucceprarlruo v anropeQepar rrocrynllJlo 12 or3bIBoB' Bce or3bIBbI

TIOJIOIQITCJIbHbIC.

Orsrrsrr c 3aMeqaHuf,Mlr: Koly6aena Anercan4pa Brartopoan'ra, l.Q.-u.u.,
npoSeccopa, 3aBe,{yroulero na6optropuefi Vlucruryra $usuru rpoqHocrl4 14

Marepr{€uoBeAeHr4s Cu6upcnoro orAeJIeHI{tr Poccnficroft aKaAeMI'Iu HayK (1. B

rroJIo)KeHLIsX, KOTOpbIe BbIHeceHbI Ha 3aIqLITy, oTCyTcTByIOT yTBeplKAeHI4t' oTpaXaIo[II4e

Bbr{BJreHHrre n pa6ore Bax(Hbre upHqr.IHHo-cJIeAcrBeHHbIe cB.a3LI onucal,.uil LI nofl]rqeHHblx

pe3yJrbraroB; 2. Ha crp. 14 anropeQepara orMeqeHo, (crro rrpu oAHoBpeMeHHoM

TpexKoMrroHeHTHoM HacbrrrleHuu 6opotnt, xpoMoM vr rvrraHoM npu reMneparypax BnJIorb

A; 1050.C Sa:a FeB He BburBrflercn). OAnaro B anropeSepare He pacKpblBarorc-{

rprrrrr4Hbr orcyrcrBlnr erofi Qa:u; 3. B asropeSepare Ha crp. 12 yrcasauo, rlro (ocHoBHoe

coAepxcaHue pa6orrr ony6rulxoBaHo B 195 pa6oran>. Terra He MeHee, B KoHIIe

anrope$epara npuBeAeHbr 85 pa6or B KaqecrBe ocHoBnux rry6tuxaryufi'; 4. B rercre

u"topa$.paffa Bcrper{arcTcr HerorrHocr}I B HarIucaH}II4 HeKoropblx cJIoB. H1_crp 16 e

rrocJre.rlHeNa a6saue AoJrx(Ho 6urr cJrlrrHo HarILIcaHo cJIoBo ((HeBo3MoxHbD). Ha crp. 18

rrpaBunbHo 6yaer <<i-r<ourtoHeHT). Ha crp. 22 He xBaraer 6ylcnu B cJIoBe

<cuoco6crByror). Ha crp. 2l ecr:r correraHlle <<6onee lpaALTeHTHbIe), Koropoe n nayilrofi

Jrureparype He rrprrMeH-rrercr); AnBnvrosa MzxaztaLlvauoBrqa, A.T.H., upoQeccopa, qJI.-



Kopp PAH, AlrpeKropa ZCMAH u Cafirosa VlrlaHa Bra4urvrupoBl{rla, K.r.H., crapluero
Ha) rHoro corpy,qHrrrca Jla6oparopuu yAapHo-BoJIHoBbIX ilpoqeccos I4CMAH (1. llpu
rrpoBeAeHuu xvrMvrKo-TepMr4.{ecKoft o6pa6orru o6pa:yercs crpyKTypa Bll,qMaHlrrrerra,

xapaKTepu3yeMafl. HLr3Kr.rMrA rroKtl3aTeJr.rrMu MexaHI4qecKLIx ceofictn. Anrop pa6oru ue

yKa3brBaer MeroAbr ycrpaHeHns erofi crpyKTypbl; 2. @agonrtft cocraB KoMnJreKcHbIx

auS$yruoHHbrx norprrruft Ha craJr.fix npLIBeAeH pac[rblBqaro. @asoBHfi cocraB

anSSysnoHHbrx uorprrrufi Ha rr4TanoBblx u rap6u,qononrSparraoBblx cnJraBax He

rrplrBeAeH soo6qe; 3. CyrUecrBeHHoe pacxoxAenue Me)I{Ay 3€UIBJIeHHIIM KornrrecrBoM

uy6nnxar{nfi uo reMe .uLToceprarluu (195 pa6ot) u rpI4BeAeHHbIM B aBropeQepare

crr.rcKoM ny6lzr<aqufi (85 pa6or)); Kyp AreKcaHApa AlercanApoBllqa, K.r.H., AorleHra

Brrcureft ruKoJlbr $uzurcu r4 TexHoJIorI{r4 Marepu€rlror @e4ep€LllbHoro focy,uapcrBeHHoro

Anrouol,rHofo O6pasonareJrbHoro VupeN.uennx Brrcruero O6pasonauIEa <<Caurr-

flerep6yprcruft [oJrr4rexHu.recrsrfi yHl,IBepclaret flerpa Beluroro> (1. B u.3 nay'frofi

HoB?r3Hbr ,qgccepraHT r4crroJlb3yer repMI,IH <<o6pasonaKue aroMoB>), xor.fl B KoHTeKcre

pacila;1a rap6ra,ua xpoMa cJreAyer ynorpe6nrr repMI{H ((Arrccoqnallux>). Tarxe I43

anropeSepuraHEIIOH'THO. [prlcyrcrBue KucJlopoAa cuoco6creyer erofi

Alrccoquaquu; 2. CyA" ilo plac. 1 u uo ero orrucauvIro) TepMoAI4HaMLIrIecKHe pacqerbl

rrpoBeAeHbl AJIf, IIpocTbIX pealcquft, B To BpeMl KaK perlb LIAST rnepAoQaeunx

rrpeBparqeHu.f,x B MHOTOKOMTTOHeHTHOM CIIJIaBe B yCJIOBUf,X lpaAneHTa KoHIIeHTpa\UU

una*btntos. HenoHqrHo, KaK coorHocf,Tc.g c grr4M [pLIBeAeHHbIe pacqerrr. To x(e caMoe

Kacaercg peIueHI,I.s ypaBHeHI4g Oggarepa, f,qe, gyIn rlo BceMy, crrlaTaJlocb' rITo aroMbl

azQQyu4lrpyIor B rltlcroM Xene3e; 3. Ha c.23 anropeQepma noKa3aHo, r{ro

MllKporBepAoorb cJror 6opn4on [ocJre 6opuponauufl. craJru Cr3 cocraBJlser 2250FrV, '{ro

na 450FIV Bbrrue r{3BecrHoro r43 Jrlrreparypbr 3HarreHus. B 1800HV. OAnaro He Aaercf

o6tscnenuf, oroMy Sarry; 4. Cyax uo pa6ore, upeAJlaraeMat aBropoM rexHoJlornfl

rro3BoJr.ser Ao6usarbcf cyrqecrBeHHblx SKoHoMr{rrecKux rroKa3aretefi npu npol43BoAcrBe

uzgetui,r, pa6oraroqux npr4 [oBbIIueHHoM TpeHun. OAnaro, pacqerbl SKoHoMLIqecKoro

esserra a anropeQepare He rrpr{Be4eurr); Mancypona IOn6apcxoHa Ha6uesu'ra' A'r.H,

npo4...opu, pynouol"t.n" @unuwn PXTy uvt. !,.I4. MenAeleeBa B Taurenre (He no

"r.* 
qusponix pe3yJrbrarax pa6orbr rroKa3aH ,qoBepl4tenrsrrfi LIHTepBan. Kpoue rofo,

aBTop orpaHr4rrriJl B anropeQepare [peAcraBJIeHIre A?IccepralluoHHoro Marepl'Iana

pe3yJrbraraMlr gJIeKTpoHHo-MI{KpocKo[rqecKLIX uccJleAoBauuit cneKTpanbHblM'

peHTreHoBcKuIM [H6o MI4KpopeHTreHoc[eKTpa"IIbHbIM, A3OBbIM T4 3JIEMEHTHbIM

auarusauv); lllaqosa Alerccan4pa ApoHonu'ra, A.r.H., upo$eccopa raQe4pu

<<MeralnoBeAeHl4e, TepMr{qeaKarl Lt JIa3epHaiI o6pa6orra Mer€uIJIoB)> ofEov Bo
<fleprvrcr<raft HarlraoH€LnrHlrfi [oJrl{TexHu.recKufi yHuBepcLITer) (1. Ih TeKcra

anropeSepara He rcHo, 6run JrI{ pe3yJrbrarbr co[ocraBJleHbl c MrIpoBbIMI4 aHarorax,u;2.

aBTOp He Ha3blBaer aJIbrepHaTI{BHbIe BO3MOXHOCTI4 yrpoqHeHl4.f, rloBepxHocrl4; 3. B

anropesepare He npr4BeAeHa apryMeHTar\Lrfl, orKa3a or LIcrIoJIb3oBaHvrfl. I'I3BeCTHbIX

nerrrenzfi vDaBHeHI4q au66ysuu; 4. orcyrcrByror AaHHbIe o nrr6ope cocraBoBperueHHfi ypaBHeHIa;I ar.rSQysun; 4. orcyrcrBylor AaHHbIe o

Hacbrlualouvrx cvrecefr r,tr4X orrTI{M U3aI1anL; 5 . He fl CeH IIOAX9A, IIo3BoJII4Brurafi OupeAenLITb

cocTaBoB

roe$Quqr4eHrbr araQ$y:rara n $a:ax r.r rBepAbtx pacrBopax; 6. anrop He IlpeAocraBrlf,er

AaHHbre o roqHocrr.r oKcrrepurMeHTa r4 rlpoBepKe aAeKBarHocrI4 rnro4eneft); llepnyxuua

JleosuAa Bopuconuqa, A.r.H., HayqHoro pyKoBoAv:reIrfl OOO <<6urpy6I'Iurepueururu (1.

B anrope$epare orcyrcrByer o6ocHosaHue nu6opa coe4uHenuft Cr v Ti Anfl



Haobrrrlapulprx cMecefi; 2. Frrlo 6n ne JrrrluHe rIpLIBecrLI B aBTopeQepare pe3yJlbrarbl

peHTreHoscrofi 4nQpar<roMerpr{H, rroATBepxAaroque yrBepnqeHl{fl o Qasonorur cocraBe;

3. r{enr o6rscnxercs. nu6op raKoro ruupoKoro oueKTpa Marepl4€uloB, Ky,{a BXo.4.tIT

yrnepoAurerbre Lr JrerupoBanHbre craJrvr, TIaTaHoBbIe crrJraBbl u xap6ugononrQpaMoBble

rBepAbre culanrr); EeroBa Huroras ArercanApoBkIrla, A.T.H., npoQeccopa ra0e4pu OM.{

HI4Ty <<NfuICvrC> (1. He norurHo, c rarofi rIeJIbIo coAep)Kl4rcs rLIraH B Hacbllrlarcull{x

cMecf,x Anfl au$SysuoHHoro HacbrrueHl4{ Tr4TaHa; 2. He npI,IBeAeHbI cooraBbl

Hacbrrrlarcullrx cMeceit Atts an$QysuoHHoro HacbrlrleHvrfl. Tr4TaHoBbIX I{ TBepAbIX QIrJraBoB'

a rarcKe rexHoJrorurrecKr{e napaMerpbl Hacbllrlenufl;3.Ih anrope$epara He .f,cHo' I'IMeer

ilu rrpoMbrruJreHHoe upr4MeHeHne rexHoJloru.a auQQysuoHHoro KoMrrJIeKcHoFo

"ur"rrrll"ux 
6opovr, xpoMoM 14 TuraHoM TLITaHoBbIx crrJIaBoB.Vl ectvt HMeeer, to rAe; 4. B

anropeQepare npr4BeAeubr roJrbKo o[TIdqecKLIe MLlKpocrpyKrypbl, a crpyKrypbl,

uoJrf{eHHble Mero.{aMl.r gJreKTpounoft MI,IKpocKorII4Lt, Koropble o6naAaror cyqecrBeHHo

6onrurefi nnsopvratl4BHocrbro oTcyTcrByIoT; 5. He f,cHo' KaK rlpoBoAunacb

ra4enrusra*uq"" Qar, upracyrcrByroulllx B noKpblrLItx. B qacrHocru 6opugon); XuHa

Eopuca Eopnconuua, l.Q.-vt.ll., AoIIeHTa, BeAyulero Ha) rHoro corpyAHl{Ka I{M'II

ynpoqHeHutr IililWT EelopyccKoro HaqzonalbHoro rexHl4qecKoro yHl{BepoHrera vr

Koncranrl4HoBa Banepux MuxafinoBvlqa, A.T.H., npoSeccopa' 3aBeAyrolIlero raQe4pofr

<Marepu€uroBeAeHr4e B MaruuHocrpoeHl{ID> EenopyccKoro HaquoHalbHoro rexHl4qecKoro

yrn"".pr"rera (1, Ha crp, 14 upuneAeHbl 3aBucsMocrll sHepruvrfu16ca AG (prac. 1) .qns

10-ru rereporegrrtr* paunt\uit, rtpwreM ToJrbKo ABe I.I3 HI{x (uo\aeueuHble 3Hatlraun A u

A) replaoAr{HaMr{qecKra BeporrHbr upn T>900 oC (r.e. urraerot AG<O). Ho npLI raKoM

KOII4qECTBE XI4MI{IIECKUX SNEMEHTOB, BXOA'IIIIIX B COCTAB CI{CTEMbI' MOXTCT UPOTCKATb

MHox{ecrBo He3aBr4crrMbrx peaKllr{fi, nprreM LIX qllcro onpeAenl{rr rpafiue cJIoxHo, B

prAe cJryqaeB - HeBo3Mox{Ho. Etqe e 1938 r. -fl.E. 3emAoBLIrreM 6ruo rloKa3aHo, rrro

paBHoBeorle sauxnyrofi MHofoKoMuouenurofi crrcreMbr oAHo3HarIHo orlpeAeJlf,erctr

MLTHLTMyMqM eHepruu fu66ca Bcefi cucreMbl (a eoace He orAeJIbHbIX pearqrafi). 'ftr

TepMoAr4HaMr4rrecKax pacrreroB uoAo6snx cr4creM LTcrIoJIb3yIor KoMrlbrorepHble

lpolpaMMbr, B ToM lrrlcJre BrroJrHe AocrynHbre uo rleHe poccufict<ue paspa6orKl4 (1980-e rr

vr uosxe), BbrnoJrHnrou{r4e rloucK paBHoBecHofo cocraBa cl4creMbl, orBerlaro[Iefo

yKa3aHHoMy ycJroBr,rro, [pr4 3aAaHHoM LIcxoAHoM cocraBe I4 TeMneparype' Ha ocHosaHvru

pe3ynbraroB TaKI{X pacqeroB Mo}KHO CyALlTb O MeXaHI43Me AOCTaBKI',I HaCbIIUa}OITIHX

3JreMeHToB lr3 noporuroeofi cMecl{ K rroBepxHocrlr cr€ulu. floerouy upI4BeAeHHbIe Ha puc.

1 rpa$raxu se cuocodcrByror rroHuMaHr4n repMo,qI,IHaMIlKI4 I{ MexaHLI3Ma rlpoqeaca XTO;

2. Ha crp. L7-I9 coLrcKareJreM rplrBeAeHa araQQy:ttoHHat 3al.a'{a AIrfl

rpexKoMrroHeHrHoro Hacbrrrleuufl. r{eJre3a (ypanneHras (5)). llpu erorvr Ha'puc. 3 uorasasa

l,troroQa:nas o6lacTb, rAe IpaHLIIIbI Qas upz X>0 coorBeTcTByIoT Koop.4LIHaTaM X1 u

X2, u npr4 oroM B 3oHax II, III ra IV coAepxarcf, pa3Hble Qa"rrr (cvr. nepxHlolo qacrb pLIc.

3): II - Bbrcurre 6opra4u, III - Husruue 6opugsI, IV - rorlbKo rnepArtft pacrBop Ha ocHoBe

Fe. Ho rorAa Ha lpaHr4rlax Xl u X2 AoJIxtHbI 6rrrr cKarIKI4 KoHlleHrpa\uir, Bcex

3rreMeHroB, a He torri*o 6opa (crvr. puc. 3). llo cBoeMy SzsuuecroMy cMblcny yp. (5) ua

caMoM Aene 3arrucaHbr Anf, TpexKoMrroHeHrnofi ara$$ysrau B oAHoit' w rofi' xe Marpl4qe

TBepAoro paarBopa (uepnoe, BTopoe, H Tperbe cJlaraeMoe B rlpaBoit' uacru), co4epxaulefi
cJraraeMoe B npaBoi4'racru
OTIT4CbIBAIOIUE|O HMEHHO

ArlcrrepcHbre BKlrorreHnfl. Apyfr4x Qa:, nocxonbKy rrocJleAHee

I4MECT CMbICJI I,ICTOTIHHKONOTO/CTOKOBO|O IIJIEHA,



B3ar{MoAeftcreue Marplrrlbr c BKrroqeHLrflv,H (n Susnre gro Ha3blBaeros (3aAarra rurra

BHyrpeHHero oKr4cJrenux>). IIpu erou He yullTblBaerof, :naJrvr-tue lpaHLIq cJIoeB XI uX2,

Ha Koroprrx Sa:oarrft cocraB MeHrerct cKaqKoM tI, cJIeAoBareJIbHo, AoJIxtHbI craBl4Tbct

.{onoJrHlrTeJrbHbre rpaHkrrrHbre yCJIOBI/UI AJrt KaXAoro gJIeMeHTa (rzua yCJIoBLIt 6wruuca

Maocbr Ha ABlrxyutefics rpaHr,rqe). OtlteruM TaKXe, r{To He Bce [apaMerpbr 3a\aqu

orrr{caHbr B reKcre; 3. I4cnomsoBaHl,Ie craJIkI o6rrrHoeeHHoro KaqecrBa (Cr3) An{

llccJlenoBaHus, cJIoxHbIX, nauoroQaKropHblx npoqeccoB rcpwro4zSQy:uouuoro

HacbrrrleHlrf, BbrrJIJrArar B 21 Bere aHaxpoHr.I3MoM. gpesert.rafino rurapoxzfi 4onycraeurtfr

.rluarra3oH lr3MeHeHuf, xkTMtrrrecKoro cocraBa (uauprarvreP, rlo yrJlepoAy 0,14-0,22 Yo wacc.)

He uo3BoJlser uoJry rarb cra6ulrulte, uoBTopseMble pe3yJlbrarbl. Bostvtoxuo, aBTopy

yAanocb r4crroJrb3oBarb AJIfl Bcex nccJleAoBaguir crallb oAnofi IJIaBKI'I. B sroNa cJD4Iae

cJreAyeT yKa3aTb rourcperurrfi xu1an.{ecxuft cocTaB; 4. Tpa4wluu Hayruofi IIIKqJI6I

Jlsxoeu.ra JI.C., BopourHnua JI.f. [pe,q[onararor orILTcaHI4e ynporIHeHHbIX

rroBepXHoCTHbIx o6reuon MeTaIII4rIecKI{X uzqenvflr ilocJle XTO KaK

roropoft [poLT3orruo HeKoropoe r43MeHeHUf, XUMLrqecKofo oocraBa vr, ooorBerarBeHHo'

crpyKTypbr, 6es Ao[onHlrreJrbHofo HaHeceHI.Ig HeKoro crrJlaBa. Apryueuraw4fl T]I[a

(ycTosBluarlc{ rpaKTLIKa Haf{Hofi ruarepaTypbD) ue y6e,4uTeJlbHa, TaK KaK IIpoTI{BopeqlIT

Qra:z.recroft cyrUuocru rBJreHut;5, Btrgrtsaer coMHeHLIe IleJlecoo6pasnocrb BKJIIogeHufi

J grr""o* uy6lnrauzft coucxareJrtr pflaa HauMeHoBasuir: a) Kuura B u3AareJlbcrBe (LAP

LAMBERT), f. caap6prcKKeH, fepuanua (Nel Ha crp. 43), 3ro LI3AareIIbcrBo He

rrpaKTrlKyer perleH3r{p oBaHvrfl vr Aaxe peAaKTI4poBaHI4f, pyrouucefi. lly6nraxaquu B

AaHHoM u3AareJrbcrBe He yql{TblBarorct upu pacqere LrHliuBvrl'yulrlbHoro peftrunra

"uyr""r* 
pa6oruuron PAH V BeAyIqLrx yHlaBepcllTeroB Poccuu (Uurupyeu ro

https://ru.wikipedia.org/wikiA/DM_Publishing u https://www.library.spbu.ru/blog/?p:6231).
Eolee rofo, oHrd He yrrtrrbrBarotr" u KarrecrBe oQraqzanrno orry6nllKoBauHofi n'ronorpaSuu

(https://rg .rvl}}t6llil03lt"g-urfo/izdatelstvo-sdelalo-biznes-na-uchenyh.html). 6) Crarnu

irnzi 1crp. :q, Ns27 (crp. 37), Ne50 (crp. 40), a rarcKe IIareHrbI J\b6 u }lb9, cy.4-a uo

Ha3BaHr{.sM, He r4Meror rrprMoro orHou1pHl{tr K TeMar}IKe Al{cceprarluu. n) Heo6xoAI'IMo

yrorrHeHr,re aBTopcKoro BKJraAa co14aKareJlrr B KoJrneKruBHyro rvronorpa$uro Jtlb3 (crp. 43) c

6onruruu rrr{cJroM coaBTopon (>20). BoslvloxHo, gro He MoHorpalus, a I43AaHHltft uo.{

rpusorr rvrouorpaSun c6opullK Tpy.{on r<oHQepeHIII4Ll, cocro.rulufi u: orAeJIbHbIX rnae' B

**or cJrfrae o6"t"ro yKa3brBaror orAeJIbHyIo DIaBy, a He BcIo lcrrry); Xyrona Anarorus

Aflerceesuqa, K.T.H., upoSeccopa' upo$eccopa rca$e4prt <<MarepuanoBeAeHvls, rlrrbs' v

cBapKrD) ofEoy Bo pfATV uueuu [.A. Corosresa (Ha crpaHr4rle 16 upzne4eH pI4cyHoK

2 rutuefiHrre 3aBr{cr{Mocrr{ Ila:F(IlP), rroA prrcyHKoM rpIaBeAeHbI mrefinrre

crarkrcrr49necKge ypaBHeHr{r. Pac.rer no grr.rM ypaBHeHrIf,M He coorBercrnyer rpaSI4KaM'

raK, HarrprrMep, ina 6oprapoBaHlrrr upn x(1/P):0,1 I y(Ila):2,5 ua pHcyHKe rrMeeM lla:

reprnro,UuoQysuouurx (ruaooysuolutltx) cJIoeB.
MHeHI{IO, f,BJIfleTQf, He COBCeM KOppeKTHbIM AJIf,

3,3. AHanofI,IrrHbIe HecoorBercrBl{q BIUIBJIeHrI Ll

crpaHr{Ire (5crpoxa) cHI'I3y rloKa3aHo, qro Hu

Tepuuu (tIoKpbITI{e>, ro HaIueMY

orrvraanavrfl. noBepxHocurofi 3oHbr' B

Anr Apyrax ypaBHesuit'. Ha erofr xe
pacrBopbl BHeApeHLIt, HV pacTBopbl

3aMe[IeHr4s B cJr)rqae ara$sysuu 6opa He Bo3MoxHbI, TorAa He rIoHrITHo, KaK rIpoI4cxoAI4T

azssysur 6opa? Kpovre roro, [pr{BeAeHHoe 3aKJIIor{eHI,Ie coLIcKareJIt nporHBopeqllr

au"""t* pa6oiu M.A. Kpzurralna,(Mexanzsvr ausQyrzra B )I(eJIe3HbIX cIrJIaBax. - M.:

Ig72 crp 223), fAe yKa3aHo, rrro 6op o6pasyer pacrBopbl BHeApeHurI B aycreHr4re v



3aMerrleHlrf, n Qeppure. Ha crpaHr{rle 26 s ra1rwrc 4 rpuIBeAeHbI HeKoropble pe3ynbrarbl

Merarrnorpa$Huecroro aH€LrrLr3a, Ha[pLIMep, [rlorHocrb Kap6raAoe (rur/vrna2) u cpeguuit

pa3Mep r<ap6u4on (rtlrrr). 3rw AaHnbre He corJlacyrorc.a Me)KAy co6ofi. llpu rolzqecrBe

xap6n4oe 3 043 509 na 1 uvr2: 1000000 urnr2. Cpe4uuia pa3Mep rap6n4oe cocraBrr{er

0,33 rrax1,r, a He 2,39 rvmvr, KaK yKa3aHo s ra6[I,Iqe. 3Ha.IeHue o6reunofi Aollt rap6z4on

I5o/o ue corJlacyerc.f, c BeJrur.ruuofi Iurornocrl{ I.I pa3Mepa rcap6u4os. HeuoH.f,THo, c r<arofi

rleJrbro rorAa rrplrBe,{eHbr coMHI4TeJIbHbIe p$yJlbrarbr Mer€urJlorpa$u'recKoro auanuza.);

lrrrnrpueea Ceprex Bna4ul,lzpoBlrqa, A.Q.-M.-H., upoQeccopa, 3aB. la6opatopueit 09

<Henlruefina.s $urzxa v MexaHI{Ka Marepu€uloB>) @fEyH <I'lncrzryt upo6neir'r

cBepxlJracrr/rirHocrr4 Mer€urJroB> PAH (He na Bcex rpa$urax yKa3aH AoBeptlTenlnrrfi

"ni.p"- 
(Hanpuuep, pucyHKu 5 u 8 anrope$epata). Aerop ruluer (crpanzqa 27

anrope$epr&, rrocJreAHee rrpeAJroxeHue rlepBoro a6sarla): ((...TLITaH rlplaayrcrByer B BIaAe

6opu4on TiB u TiBz, xapfiuya TiC u cr4JrHrIIdAa TisSi:.>>. OAsaro He KoHKperll3upyer' Ha

KaKr.rx cr€uu1;1 eru Qa36r I4 B KaKoM KoJluqecrBe [pucyrarByrcT. Frtlo 6rr uonegHo rIpLIBecrLI

n anropeSepare rroATBepx,uaroquft MarepLI€uI, HarIpI4Mep - au$PaKTorpaMvru); lloreKaeBa

an.*.u",upu l4sa1osu'ra, 1.0.-rvr.-n., upo$eccopa, Al4peKropa Cu6upcroro Qusraro-
TexHr,rErecKoro ularuryra r{MeHr4 aKaA. B.A. Kysneqona HauzosalbHoro

r4ccneAoBareJrboKoro Toucrofo rocyAapcrBeHHoro yHuBepcllTera u Klouorona AnaroJII{rI

AnaromeBvr.ra, A.Q.-vr.-u., npoQeccopa, HafrHoro corpyAHLIKa Cu6npcroro Qnsuro-
TexHr4rrecKoro r4Hcrlrryra rrMeHH aKaA. B.A. Ky:ueuona HaqraonalbHoro

uccneAoBareJrbaKoro Toucroro rooy,qapcrBeHHoro yHHBepcI4Tera (a antopeQepare Her

crrlrcKa rlr{Tr.rpoBaHurrx pa6or! xorfl B aHaJrurnrrecKoM o6sope yrloMl{Harorcx $auuwtu

freHbrx, BHecruux 3Haqlrre6grrft BKJIa,u B peIIreHI{e paccMarpusaeMofi upo6neurr);

ApruuencKoro Bla4rarvrupa lOprenz'ra, A.r.H., AoIIeHra, upo$eccopa raQe4prr OMA

Qe4epanrHoroe rocyAapcrBeHHofo aBToHoMHoro o6pa:oBareJlbHoro y{pexileHkrfl Bblcluero

o6pasonauur <<Carraapcrufi HaIIuoHaJIbHbIft I.IccJleAoBarelrcrzfi yHHBepcHTer LIMOHTI

aKaAeMlrKa C.il. Koponena> (Ecnu HerroJrb3oBarb Apyrlre Marepu€ulbl, HarlpuMep KepMerbl'

6esnonrqpaMoBbre rBepAbre cuJraBbr, Moxuo rru noJrf{I,ITb eQQerr or IIpI4MeHeHI4f,

,rp.4nu.uivrofi aBropoM rexHoJrorr{rE? B anropeQepare He rlpl4BoAtrca 4u6parrorpaMMbl

ruO$yr"oHHbrx uorprrrrafi, c ArrOpaKIorpaMMaMIl 6rrlo 6rt sausAHee. Karrae Mepbl

rrpgMegrlroTcf, NTs, ycTpaHeHruI TI4III/FIHrIX AIIr TaKI4x uorpurnfi HeAocTaTKoB

(upranaprEBaHr4e cMecr{, onnaBJreHr{e rpaBlopbl IuraMrIoB, TpeIrIIaH rIpI4:aranr<e)? CneAoeano

6rr yra:aru, B KaKr{x HarpeBareJlbHbx rreq€tx BbrrroJrHrIJII/Icb I{ccneAoBa1vIs, oco6eguo

rrpoMbrruneHHble).
Brr6op oQuuuaJrbHbrx ouuoueHToB I{ aeAyrueft opraHLI3aIIuu o6ocHoBblBaercfl, ux

KoMrrereHTHocrblo, HaYrnofi

MeTarIJIOBe.qeHU.g, HaHeCeHI4rI

rnalusuxa\uefi vr 4ocrl{x(euuflMu B o6nacrn

yupounf,rcIqux uoxprtrufi, TepMllqecrofi u xuMI4Ko-

TepMr{arecrofi o6pa6orrra MerarrJloB Lr crrJraBos. Bce olIroHeHTbI I{MeIor ny6luraqvrr4 B

o6lacru LrccJreAoBaHkrfl, crpyKTyprr u croficrB ynporrHlloulllx uoxprrrzfr Ha araJrflx vr

CIINABAX.

[r,rCcepraqUonnufi COBeT oTMeqaeT, rrTo Ha OCHOBaHI4H BbIIOJIHeHHbIX coI4cKaTeJIeM

I,ICCJIE,IIOBAHVIVIi



pa3pa6oraHa HoB€uI HafrHax vr4er, o6oraqaroqax Hafrlryro KoHuenqurc

SoprvrupoBalkrfl, MHoroKoMrroHeHTHbrx auQQyruoHHbIX norprrrufi Ha or€uutx I4 cIrJIaBax.qJIrI

rroBbrrueHLrs. rry. gKcrrryararluoHHbx csoficrn B pe3yJlbrare KoM[JIeKcHoro HacbIIrIeHus,

6opovr, xpoMoM LI TLITaHoM 3a oAI{H TepMlrtlecxuE qzxl;

rrpeAno)KeHa opr{rrrHaJrbHafl Hay{Ha{ rxrlore3a aa$SyszoHHoro HacbIII{eHna 6opovr,

xpoMoM kr ruraHoM rro MexaHr.r3My MHoroKoMuoHeHurofi ,UnQQ;suu B npoqecce

KoM[JreKcHofo HacbIIIIeHvIfl 3^tuMH SJIeMeHTaMu crwteit n cIIJraBoB ;

AoK€BaHo H€uluqr4e 3aBuclrMocreft irteN,uy yBerHrIeHI4eM cKopoorr{ auQQysuoHHblx

llpoqeccoB u KoJIIrttIecrBoM aKTI4BHbIX KoMI]oHeHToB B sacuularou{efi cMeov upu

HacbllqeHuu crateil LI cfIJIaBoB o,qHoBpeMeHHo 6opovt, xpoMoM LI TLITaHoM;

Teoperu.reeKarr 3Haqr{Mocrb IdccJIeAoBaHLIrI o6oclronasa reM, qro :

.uoKa3aHbr rroJroxeHlr{, BHocf,IIryIe BKJIaA B paclukTpeH?Ie npeAcTaBtesuit, o

3aKoHoMepHoerf,x crpyKrypuo-Qasonoro cocro.aHllfl au$SyszoHHbIX uorprtrrafi,

loflyrreHHblx KoMrrJreKcHbrM HacbIIrIeHI4eM cT€ulefi 6oporvr, xpoMoM H TuTaHoM;

lplrMeHr4TeJrbHo K upo6reuarure Aucgeprarlurr eQ$ercrunuo HcnoJrb3oBaH KoMIIJIeKc

cyrqecrByroqax 6agosrx MeroAoB klcaJleAoBalvrfl, B MeraJIJIoBeAeHHu (onruvecxax u

oneKTpoHHarr Mr.rKpocKorrr{.fl, peHTreHocrpyrryputtft aEaJrvr3, uI3MepeHLIe rBepAocrll'

Ilpll nx oAHoBpeMeHHOM

IILIKJI;

lr3rreHbr [pI4rII4HHO-CJIeACTBeHHbIe CBS3I{

cpe.4br, cocraBoM HacbllrlaeMofo cnJIaBa I4

UaCrtqeUUU 6Oporvr, XpOMoM I,I TI4TaHoM 3a oALIH TepMI{qeCKI4Ia

I

MexAy xkIMLIrIecKI,lM COCTaBOM HaCbIIIIaTOUIefi

rrapaMerpaMLl HacbIIr{eHLUI, o6ecne'Il4Balolql4e

orrpeAeneHrae r43gococroftrocrr,I), B ToM qIlcJIe MeroAbI o6pa6orr<I{ sKcnepI'IMeHTaJIbHbx

AaHHbrx, o6naAarouux Hosusuofr ;

r{3Jro)KeHbr yaJroBr4rr crpyKTypoo6paronaHtrfl. KoMrrJreKcHbIX TpexKoMrloHeHTnrrx 6op-xpoM-

TuraHoBbrx uolcpttrufi Ha cr€uurx, TuraHoBbrx u rap6n4ononrQparvroBblx rBepAbIX crIJIaBax

pacKpbrrbr MexaHlur3Mu $oprvrrEpoBaHl,rrl,uuQQyezoHHbIX cJIoeB Ha craJUIX u crIJIaBax npu ru(

oAHoBpeMeHHoM HacbrrrleHnu 6opou, xpoMoM uT TI{TaHoM 3a oALIH TepMI,IqecKI{LI qI{KJI;

[ony{eHue KoMrrJreKcHbrx auSQysuoHHbIX uorprrrufi, ToJIIqI4Ha Koropblx n 3 - 8 pa:

6ourure, qeM y lI3BecrHbIX aHaJIofoB;

rrpoBeAeHa MoAepHr43ar\vrs, cyqecrByroqefi uareMarr4rrecKoft uoAerI4 MHoroKoMrIoHeHTHoI4

4uQSy:raN, o6ecne.rnnarorqefi rroJryreHlae HoBbIX pe3ynbraroB Anfl. oOocHoBaHI4rI

cr4HeprerrdrreaKoro eSsercra rprl coBMecurofi au$SysuI4 aroMoB 6opa, xpoMa u rvrana B

ycnoBtrrx rBepAo$a3Horo HacbrrrleHl4t rloBepxHocr?I craleft u crIJIaBoB.

3naqeuue [oJryrreHHbrx coucKareJleM p$ynbraroB I4ccneAoBaHuA Nrfl' npaKTI4KLI

rroATBepxAaercf, TeM, rITo:



pa3padoraHbr v BHeApeHbr HoBbre cocraBbr HacbrrrlarcIrlnx cpeA vr rexHoJlorl[r

KoMrrJreKcHoro 4ra$$yeraoHHoro HacbrIrIeHLIrI 6opovt, xpoMoM 14 TI{TaHoM 3a oAI4H

repuuuecrufi qr.rKn crarrefi Ha OOO (MOKBI4II>>, OOO <AnraficrHfi 3aBoA

nperlr43r{oHHbrx ragAenzfi>>, ooo (PAKyPC)), OOO (CB3JI>>, OOO <<Berrop>>, IIAO

<<HoBocu6vpcrcuit 3aBoA xLIMKoHIIeHTpaToB>), OOO <<TeuloapMarypa> LI cnJlaBos BKS pI

T5K10 B ycJroBrnrx <CenepcraJrb-Merlr3> IIAO <<Cenepcrarrb>. Conorynurttr

eKoHoMl4qecrufi eQ$ercr cocraBJl.xet 4 urur 800 mrc' py6;

onpeAeJreHbr rrepcreKTraBbr npaKTllqecKoro l4crloJrb3oBaHvrfl' paspa6oraHHblx yllporlH-flrcu{ux

cocraBoB n rexnolorufi;

co3AaHa cr4creMa [paKTI4r{ecKkTx peKoMeHAar\ufr Aus nu6opa cocraBoB Hacblluarculux oPeA

lr ncrroJrb3oBaHl4rr pexr4MoB xr4MllKo-TepMl4rlecKofi o6pa6orKl4 p€l3[I4rIHbIx rl4noB crurev vr

CIIJIABOB;

rrpeAcraBneHbr rrpeAJrolKeHrlrr no [pI,IMeHeHI4ro paspa6oraHHblx TexHoJIor]Ift rouunercnofi

xr4Mr4Ko-TepMr4qeaKofi o6pa6orKr{ TI.rraHoBbIX crrJIaBbI uxapluSononr$pauoBblx orIJraBoB'

oqeuxa AocToBepHooTH p$ynbTaToB I4CCJTeAOBaHI4TI BbUIBLTJTa: AJUI gKCnepI4MeHT€uIbHbIx

pa6or pe3yJIbTaTbI noJr1nIeHbl Ha cepruSuULIpoBaHHoM o6opyAonall,vlvI' IIoKa3aHa

Boanpout3Bo,{r4Mocrb pe3yJrbraroB oKcrrepr{MeHTaJIbHbIX I'IccJIeAoBaHui4 B pa3[I'IqHbIx

ycIIoBI,lrIX;

Teopr{rr aras6yaraoHHoro HacbIIIIeHus ctanefi u cIIJIaBoB oAHoBpeMeHHo 6opou, XpoMoM I4

Tr,rTaHoM nocTpoeHa Ha lr3BecTHbrx sarrax v aofnacyeTa.f, c orry6nraroBaHHblMl4

gKCrrepI,IMeHT€tlIbHbIMI4 AaHHbIMI4 IIO TeMe AI{CCepTaIII4I',l;

vr;1efl. TpeXKoMnoHeHTHoro ylporlHeHul Cralefi 14 OIIJIaBOB 6a:rapyerca Ha aHaJIU3e

rrpaKTr4Kr4 u o6o6qeluvr uepeAoBoro-orrbrra B o6flacru xLIMTIKo-TepMLIqecKoir. o6pa6orKH
a

crarefi I4 crIJIaBoB;

LrcrroJrb3oBaHo CpaBHeHI4e aBTOpCKLIX AaHHbx vI AaHHbIX, [OlyIeHHbIX paHee no

paccMarpusaeNlofr TeMarlIKe ;

ycraHoBneHo KaqecrBeHHoe coBrraAeHlde aBTopcKllx pe3ynbraroB pa6orrt c pe3ynbrutauvr

Apyfl{x aBTOpOB, rrpeAcraBJreHHbIMI4 B He3aBUCrrMbIX LICTOTIHI4KaX IIO TeMarLIKe

.qr{ccepTalluu;

rdcrroJlb3oBaHbl coBpeMeHHbIe MeTo Ar4Klc6opa ra o6pa6orru I4cXoAHofi Ian$opMaIIuI4'

JIu.rHHfr BKJTaA coI{cKareJUI cocrol4T B:

BKrrorreHHoM y-racrr4r4 HA BCeX STarrax [poqecca, HerrocpeAcrBeHHoM ] {acrlrll collcKaren-fl

B noJryr{eHr,rr4 LICXOAHbTX AaHHbrx n HarrHbIX 3KClepIAMeHTaX, rII4rrHOM Yracrl/x B

anpo6aqrar4 pe3yJrbTaToB I'rccJreAoBaHl4fl, BbITIOJIHeHHbIX JIIIIIHO aBTOpOM VIIId \pu Ylacruv

aBTOpa, o6pa6orr<e u r4HTeprrperallHr4 3Korrepr4MeHTarrbHblx AaHHbIX, BbITIOJIHeHHbIX rI4rIHO



aBTOpOM Vlrrr4 npr4 ]yc.laCTVTZ, aBTOpa, rroAforoBKe ocHoBHbrx IlyonuKalll{ft IIo BbITIoJIHeHHOfi

pa6ore.

flpe4cmeJreHHair Akrcceprarlufl flBrrflercs Ha1^rHo-rnaru$nKarlnouHofi pa6oroit, n roropofi

perueHa Ha1r.{Har npo6leua [oBbrrueHllrr Lr3Hococroftxoctu Aetateit MatuLIH I{ MexaHIz3MoB

us crarefi H c[JraBoB xr4Mr4Ko-TepMl,rqecroft o6pa6orrofi c upzMeHeHI4eM coBMeIrIeHHoro

au$SysuoHHofo HacbrrrleHl4f, uoBepxHocreft 6opol,t, xpoMoM I4 TLITaHoM, uIMeroularl Bax(Hoe

xosgficreeHHoe 3Har{eHr4e, a TaKXe u3JIoxeHbI HoBbIe Ha}n-IHo ooocHoBaHHble

TexHoJron4rlecKue pelueHrrrl uo coBepIueHcTBoBaHI4K) texgolorufi KoMuJreKcHoro

MHoroKoMrroHeHTHofo HacbIIqeHHg cralefr fi c[JIaBoB, BHeApeHrIe Koropbrx BHocI4T

3Haqure6gufi BKJTaA B pa3Br4Tue crpaHbl, rITo aoorBercrByer rpe6onauuxu u. 9

<<flonoxeuzs o [oprAKe npLlcyxAeHr,r.f, ) reHbIX cteueuefi>>, yrBep]qeHHoro

nocraHoBJreHkreM llpanrarerbcrBa Pocczficrofi @e4epaquu or 24.09.2013 r. 1S842,

npeAbffBJyreMbrM K Ar4coeprarlr4rrM Ha coucKauue yreuoft crerIeHI.I AoKTopa HayK.

flpu npoBeAeHur4 raftsoro roJrocoBaHr{rl Aldccepralluonnrrfi coBer B KoJII4TIeQTBe 17

rreJroBeK, r43 HLlx 7 .4orropoB HayK tto cnequ€Irlbuocrll 05.16.01 - MeralloBeAeHl{e 14

TepMprqecK€Ls o6pa6orra Mer€urJIoB vr crIJIaBoB, y-IaorBoBaBrul4x B 3aaellaHla:a, vrg 23

qeJroBeK, BXoA.ttuI?x B cocraB IrpofoJlocoB€ull4: 34 17, nporl4B - 0,

ne.ueft crBI{TeJIbHbIX 6ronnereHefi

llpegce.4arell

A.r.H., upo$eccop llporououor EBreHzfi B alesu4HoBI4rl

V.rerrHfi c

ALTCCepTaIILIOHHOfO

A.r.H., npoSeccop Hoxpzua Olrra I4eaHonHa

18 Senpans.2020 r.


