
oQlaquanbHoro o[rloHeHra Ha Al4cceprarluoHHyro pa6ory Xafipynno AnroHymro
(Maxua4yJIJIoeBa Xafipyllo Auouynnoennua) <<Cnoficrsa crrJraBoB cBr4Hua c
3JreMeHTaMu II rpytrrhr nepuoAr4rrecKofi ra6lzqrr rE

yreHofi creneHr{ AoKTopa rexHr4qecKr,rx HayK rro
MaTep14 aJIOBeAeHIiIe

l.coomeemcmgue duccepmaquu cnequ&nbHocm.flM a ompaan^flM HayKu, no
KomopbrM orua npedcmonil,flemcn K 3au4ume

B ArlccepraqaoHnofi pa6ore Xafipylno Auouynlo
Xafipyrro Auouyuoenz.ra) <csoficrBa crrJraBoB cBkrHua

(Maxl,ra4yJrJroeBa

rpyrrnbr lepuoAr.rqecxofi ra6nzqu u aJrroMr4Hr4D) [peAcTaBJreHbr
sKCNEPIIMCHT€TIbHbIE II TEOPCTPIqECKI4E PC3YJIBTATbI IIO I43YITEHKIIO XAPAKTCPI4CTI4K
crIJIaBoB OBI4HIIa c SJI9MeHTaMLI II rpynnu [epuo.qr4qecroft ra6nnqrr Lr aJrroMu1ufl.
B pa6ore co.{ep)Kl4Tct apryMeHTI{poBaHHoe o6ocuosanr4e qerecoo6p€BHocrlr
npoBeAeH[g' IdCCreAOBaHI4t, BKJrroaraloulefo KaK npoBeAeHr4e r,r3MepeHl{fi, rar vr vrx
Teoperuqecruft aHaJru3. Ananu: pa6oru rroK€l3hrBaer, qro no MeroAaM rroJrfr eHufl
zccJleAyeMblx o6pasqon, I{3Mepenufl napaMerpoB ra vro4nQuKar\un Marepr{€uroB
BHeIIHIIMU nos4eficrBuflvtu (SusuvecKlle, xr{MI4rIecKI4e I4 TexHLrr{ecK?Ie acnex6r),
a raK)Ke LIC[IOJIb3OBaHHOMy MaTeMarHqecKoMy annapary oHa cooTBeTcTByeT
orpacnl4 ((TeXHI4qeCKI4e HayKLD) Lr [acnopry clerlr4€urbHocrr{ 2.6.I7
MaTepI4 €uIoBeAeHLIe.

2. AxmyanbHocmb memb, duccepmar4au
flocleAnlze AecflTr4lrernfl pa3BLrrlre Marepr4€uroBeAeHr4r o3HaMeHoBaHo

I4HTeHcI4BHbIM rrccneAoBaHlleM u paspa6otxofi HoBbrx MeroAoB noffyqeHurr
MarepI4aJIoB vr crpyKTyp, ollagarcull4x cnoficrnaun, Koropbre cuoco6nrr
rroBbrcl4Tb 4eficmenHocrb clrcreM B fr4AposJreKTpOMeTaJrrrypruv,
raJIbBaHoTexHrIKe, aKKyMyJIf,TopHoM rIpoI43Bo.qcTBe, r<a6enrnofi TSXHLIKS Lr

pa4kraIJvouHofi 3aIrII4Te. K raxnu Marepl4€uraM orHocflTcl, B ToM qr4cre cBuHerI r4

efo C[naBbI, KOTOpbIe IIJLIpOKO I{CIOnb3yIOTCII B KaqeCTBe MaTepuaJIA AHO11A u
gan{nrHofi o6oro'Ilo'I. Hecvrorpr Ha pflA paspa6oraHHbrx HoBhrx aHonHhrx
MaTepI{€uIoB, cBI'IHeU ocTaHeTct ocHoBHbIM MaTepI4€uIoM AJUI Kpy11HoMaclllTa6nrrx
sJreKTp OrurMLr qecKr4x npolr3BoAcrB Lr r<a6 enlnofi rexnuru.

MerallutrecKllfi cBI4HeII - orreHb xoporu€u 3arrII4Ta or Bcex Br{,rIoB
paAI{oaKTI{BHoro Ll3nfreHnf, vI peHTreHoBcKzX nylefi. CnraHeq 3aAepXLrBaeT

€LJIIOMI,IHLIfl)) HA COUCKAHI4E

crequaJrbHocrrd 2.6.17

OT3bIB

c gJreMeHTaMLr II

peHTreHoBcKI{e lry'Lu LI npeAoxpanfler opraHlt3M or r4x ry6urenrHoro 1eitcrvun,
3aIIII4IIIaeT OT paAI{OaKTI{BHOTO I43Jr}n{eHLrr u CTeKJIO, COAep)KarIIee
cBr.rHrla. llp" no:4eficrezu Bo3AyXa, BO,{br Lr pa3rlrqHbrx K[cJror
rrpo-f,BJr,rer 6onrnryro ycrofiunnocrb. 3ro cnoftcrno rro3BoJr.ser

OKI{CJIbI

cBLrHerI

rxr4poKo



II0IIOJIb3OBaTb efo B SJreKTpOTeXHr4rreCKOfi npOMbrrXJreHHOCTI4, OCO6eHHO iln[,
LI3roroBJreHI4.f, aKKyMynf,TopoB vr Ka6enbHbrx py6oK. floclegHue HaxoArr
IXI{pOKOe [pLIMeHeHr{e B ABVra- U pAAkrOnpOMbIrUJreHHOCTr4. YCrOfi.{UBOCTb CBLTHTIa

no3BoJlffeT I4CIIOJIb3OBaTb efo Lr AJr.[ npeAoxpaHeHr..r.f, OT IIOpqr4 MeAHbrX npOBOAOB

renerpaSHblx I{ reneQouHrtx rtu:auit. Tonxttrvrl{ cBr,rHrloBbrMr4 JrrrcraMr{ rroKpbrBarcT

xeJIe3HhIe u MeAHbIe AeraJrLr, no.qBepraroulLTecs xr4MHrIecKoMy eos4eficrnzro
(eaHnrr AJI.a sJleKrponl43a MeAIr, qLrHKa r,r Apyrr,rx MeraJrJroB). I4syrenue 6nnapHux
v MHO|OKOMIIOHeHTHbIX CI4CTeM n nOCTpOeHLre ALralpaMM COCTaB - aHOAHbre

csoficrea B corlocraBlrenuu c QasonuM cocrorHzeM crrJIaBoB rro3BoJrlrJro BbrrBlrrb

HOBbIe aHOAHbIe MaTepI4€UIbI LI OlpeAenI,ITb OIITLIMZUIbHbIe npeAeJIbI JIerulpOBaHI{rI

cBI4HIIa. CoruacHo r<naccu$nKu1uu gJreMeHToB rro xapaKTepy rrx Bo3Aeitcrr;trs. Ha

aHoAHOe TIOBeAeHLIe CBr{HrIa, KOTOpOe O[peAengeT0f, r4X MeTaJrJrOXr4M[qeCKUMU n
gJIeKTpoKar€uIuqecKI{MLr 4eitcrnuxwu, gJreMeHTbr nropofi rpynnbr orHoc{Tcs K

oJIeMeHraM vro4ra$uqlrpyrorlero Lr crpyKrypHo-Jrerr,rpynqero 4efi crnvrr.

Tarue nccJIeAoBaHvTs. aKTuBHo npoBoA.rrrcr B prAe Kpy[Hbrx HafrHbrx
IIeHTpoB CIIIA, fliottuu, Poccran, Kvras v psAe pa3Br4Tbrx crpaH Enpouu.
flosrouy I4ccJre.uoBaHvre Q us z r<o - xr4M r4lr e c Kr4x, rennoSzsr4qecKLrx

TepMo.u.IHaMuqecKr,rx ceoftcrB crrJraBoB cBr4Hua c sJreMeHTaMr4 nropofi rpyIIIIbr
sBr-flerc.s aKTyaJIbHofi :a4a.refi, r.r<. rro3BoJurer HafrHo o6ocHonam err6op cocraBa

4noftnrrx Lr MHoroKoMrroHeHTHbIX crrJIaBoB Alrfl. pa3lrvrqHbrx orpaclefi TexHLIKI{.

BrrrueusnoxeHHoe Iro3BoJl.rrer cAeJrarb BbrBoA, qro [poBeAeHHoe

nccJleAoBanvre .{eficreureJrbHo aKTyaJIbHo, rrocKoJrbKy cBr3aHo c BbIgBJIeHI4eM

3aKoHoMepnocrefi Syuxquonr4poBaHr{rr Marepu€uroB Ha ocHoBe cBrzHrla B

ycJIoBLItX MaKCI4M€UrbHO rrplronr{XeHHbrx K pe€rJrbHo OCyU{eCTBJrfeMbrM B

gJreMeHTax p€t3rlrrrHbrx rexHoJrorzfi. 3Ha.{zNrocm H cBoeBpeMeHHocrb pa6oru
ocHoBaHa Ha ptAe ycraHoBJreHHbrx 3aKoHoMepnocrefi, Koropbre

npoaHaJILI3I{poBaHbI Ha ocHoBe coBpeMeHHbrx rrpeAcraBteuuit r<ar Su:uqecKoro,
TaK V TeXHLIqeCKOfO XapaKTepa V AarcT r4MrryJrbc rrOCTpOeHLrf [paKT]rKO-

opI{eHTI4pOBaHHbIX MaTeprr€rJrOB.

3.Cmenenb HoBu3Hb, pesyJtbmamon, noilyqeHHbrx 6 duccepmaquu, a HuyuHbtx

nonolrceHuil, eunocuMbtx Ha 3au4umy

pa6ore rrpeAcTaBJreHbr pe3yJrbTaTbr

HauooJree BaxHbrx xapaKTeplrcTlrK crrJraBoB

oBTIHIIa c gJreMeHTaMr,r nropofi rpyrrnbr [eplroAlrr{ecxoft c?rcreMbr gJreMeHToB il.14.
Men,qeneena. flpore4eH KoM[JreKc r4ccJreAoBauuit, a r{MeHHo ycraHoBJreHa

TeMleparypnafl saBucurMocrb renro6ur<ocrlr, rcoeQSuquerTa re[noorAaqr4 u
nsrdeHeHl,Ifi TepMoAlrHaMr{qecKrlx Syurcqufi (sHralrnzz, 3HTponr{r{, 3Heprur4

lu66ca) cilnaBoB cBr4HrIa

ra6ruqrr. llorca:anoo rrro c

B Ar,rccepraquoHHofi
sKCnepr{MeHT€UrbHOfO r4CCJreAOBaHr{fl

c SJreMeHTaMU BTOpOH

pocroM TeMrrepaTypbr u
lpyurrbr replroAuqecxofi

coAep)KaHlrrr SJreMeHToB



BTopofi rpynnbl rreplloALIqecKofi Ta6rullbr B cBLrHue cKopocrb oKr.rcJreH]rrr

yBeItIqI,IBAeTCfl., a C pOCTOM COAep)KaHLrr rIr4HKa, KaAMr4rr U aJIrOMLrHLr.f,

yMeHbllraerc.g. fIoreHqHoALTHaMr{qecKHM MeroAoM ycraHoBJreHo, rrro Ao6asrn
3JIeMeHTon nropofi rpyr[br repr{oAr4qecxofi ra6nuqu 4o 0,5 wac. Yo B ABa-TpLr

pa3a noBbrruaK)T aHoAHyro ycroftuunocrr ceuilqa.

BuHocuuble Ha 3arur4Tv rloJlonteH ufl. flBlrflrorcg

ycTaHoBireHHbrx [pr4

arrlr4Ty rloJlonteHufl flBlrflrorcr HoBbIuu. TaH Ha ocHoBanr4vr

rrpoBeAeHHLr uccneAoBanuit 3aKoHoMepuocrefi aBTopoM

npeAno)Ken HoeHfi cnoco6 yJlf{rueHr4f, Koppognfisofi ycrofiuznocrr4 cBrrHrla u ero
crIJIaBoB. K nau6oree Bax{HbIM pe3yJrbraraM Ar,rcceprarlzoHHoro r4ccJreAoBaHhrs"

MOX{HO OTHECTI4:

-ycTaHoBJIeHO, qTO C pOCTOM TeMrrepaTypbr r4 COAep)KaHVrs, Jren4pyroqero
gJIeMeHTa B cBI4HIIe rerrJroeMKocrb 14 xooSSzqLreHT TennoorAaqlr yBerLrqr,rBarcTc.s.

llpu uepexoAe or cIrJIaBon c 6eplrJrJrLreM K crrJraBaM c KaJrbrlr{eM TelJroeMKocrb

yBeII{qnBaeTQfl,, .{anee K crrJraBaM co cTpoHrlueM, oapneM rII4HKOM, KaAMr{eM r.I

€uIroMI{HI4eM - He3 HarrUTeJrbHO yMeHbrU AeT Cfl,

-rloK€tsaHo, qro c pocroM TeMneparypbr r4 co.qepN.alatrr 6epuutux, MarHvrfl.

KEUIbIIH', CTpOHIII4', OAF)krfl, III4HKa, KaAMLrr rr €UTTOMI4HI{.rr B CBr4HrIe SHTaJrbIrr4tr I4

gHTporrrl.a cnJIaBoB yBeJu4qr4Barorc.rr, a 3HarreHr4e 3Hepruu lu66ca yMeHbruaercfl,.

llpu nepexoAe or cnJIaBoB cBHHIIa c 6epunnueM K cnJraBaM c MarHr4eM gHT€Lrrbrrvrr

yBerlaql4Baercfl, K cIrJraBaM c K€urbrlLreM, crpoHlllrev u 6apLreM yMeHblrlaerc.f,,

AaJIee IIpv nepexoAe K cnJraBaM c TILTHKOM vr Ka.4MLreM yBeILFI]IBAeTCfl, K

€uIIoMpIHI4ro - yMeHbruaerc.f,. Surponut cnJIaBoB rrprl 3aMene 6epuntmn MarHLreM,

A€Uree €urroMrrHr{eM yMeHbruaeTc.f,, 3HaqeHr4e sHepfr4r.r ln66ca B sToM pflAy pacTeT

v c rIoBbIIrIeHI4eM TeMneparypbr yMeHbrrraercr. y rroArpyrrrrbr K€urbrlr..rrr

ua6moAaercx yMeHbIuerII4e BeJrlrrrr{H TennoeMKocrr4 vr r<oeQQuquerTa

TerIJIoorAarII{, guTaJrbtruu }r oHTponLrar, a 3Heprlr.rr lu66ca pacr€r. CnrasH cBLrHrIa

c III{HKoM PI KaAMI4eM XapaKTepl{3yloTct npLIMepHo oAIIHaKoBbIM 3HaqeHLIeM

T€IIJIOeMKOCTU\ SHTaJIblI4 IiI I{ SHTpOnuLI.

-noKa3aHo, qTo c pocToM TeMnepaTypbr Lr coAepx(aHr{e.rr 3reMeHToB nropofi
rpyrlnbl [epl4o.ql{qecr<ofi ra6rzqrt B cBLrHrIe cKopocrb oKr.rcJreHrls yBeruqkrBaerc .,

a or coAep)KaHvrfl" rIuHKa, KaAMI,If, I4 €urloMr{lr^Lrfl. - yMeHblrraerc.n. B cnraeax c

coAeplKaHuevr 6oree 0,5 wac. Yo ulerorrHo3eMeJrbHbrx Mer€LJrJroB rrpr{ [epexoAe oT

KUUIIIIHTI K crpoHrluro yMenbrrraerc.f, a r 6apzro - pacrer. YcraHosreHo, rrro

oKLIcJIeHue cnJIaBoB rroAr{LlHterct M[ep6oru.recKoMy 3aKoHy.

-ycraHoBJIeHo, rrro JlerupoBaHr4e oBI4HIIa 6epulnzeM, MarHkreM, K€uIbrIkIeM,

crpoHlluew, 6apueM, rIr,rHKoM, KaAMLTeM I4 aJrroMI{Hr4eM .4O 0,5 wm'C.Yo rroBbrrrraer

ero aHoAuyto ycrofiqrrBocrb n 2-3 pa3a B cpeAe oneKrpoJrura NaCl. llpu repexoAe
or crIJIaBoB cBI4HIIa c 6epu.urr4eM K crrJraBaM c MarHr{eM, KaAM[eM I4 €urroMlrH]reM

TIoTeHIILIEUT CeO6OAHOfi KOppO3Lrpl paCr€r, A y CrrJraBOB C TILTHKOM HeCKOJTIKO
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yMeHbrxaercr. llorenquaJr rturrltrrroo6pa:oBalnufl, rrpz nepexoAe or clJraBoB c

oepzJrJrlreM K cfrJraBaM c MafHLreM, KaAMLTeM Lr TILTHKoM yMeHbrxaeTcg, K cnJIaBaM c

€LrrroMr4nr4eu pacr€r. Cropocrb Koppo3?rv crrJraBoB cBr{HrIa c 6epurrueM, MarH[eM

rr aJrroMLrHr4eM rrpr{ flepexoAe or crrJraBoB ckrcreMrr Pb-Be K cnJraBaM Pb-Mg, Zn u
Cd - pacrer a K crIJIaBaM cl4crevmr Pb-Al - yvrenbruaerc.rr. llpz uepexoAe or

cBlrHerl-crpoHrlr{u w

pacrer, rrTo B rIeJroM

K€rJrbrla.f,.

u peKoMeHdaqurt,

llp u up o n eA eHr{r4 g Kc rr ep rlM e HTaJr b Hbrx r{cc Jr e A osaHuir,

coBpeMeHHbrx MeToAr4K, BKlroqarou{ux [poBeAeHr4e

oKr{cJrrlTeJrbHbrx ceoficrs u ropposufiHofi crofirocru

cnJraBoB cLrcTeMbr cBlrHerl-K€urbrluz K crIJraBaM cucTeM

cnuneq-6apuit cKopocrb Koppo3r4r4 crrJraBoB B cpeAe NaCl
corJracyerc.rr c Lr3MeHeHueM ceoftcre gJreMeHToB noArpyrrnbr

4, OdocuoeoHHocmb u docmoeepHocmb eueodoe

cQopmynuponaHHbx e d uccepmaquu
r4crroJrb3oB€urcr p.rrA

reuroSuruqecKr{x,
CIIJIABOB CB}IHUA.

I4cuonrgoBanHar npll rrpoBeAeHlrr4 gKclepr4MeHToB a[[aparypa coorBercrByer
MHpoBoMy ypoBHro.flpu Bcex I{3MepeHlrf,x LrcnoJrb3oB€rJrocr 6omuroe KoruqecrBo

o op a3 rI o B c Bo c IIp o r43B o Ar4MbrM ur p e3yJrbT aT aMLr.

B pa6ore ycuerrrHo o6re4uHeHu sMnrtpuqecKne v anurvrrr4LrecK?re

noAXoAbI B LrccJreAoBanr4v\ Szaurco-xr.rMr4qecKr.re v rexHuqecKrae MoAeJrlI

I{3fIaeMbIx [poqeccoB IIocTpoeHbI IIo [pLIHIII4ny KoJILIqecTBeHHoro coBnaAeHLIrI

pe3yJrbraroB zsruepeuzfi v orIeHoK, Koropbre He nporr4Bopeqar Lr3BecrHbrM

JII4TeparypH6IM ,qaHHbrM, o6uleAocrynHbrM rroHrrrn.rrM. locroBepHocrb
cSopuynupoBaHHbrx noroxesufi KOCBCHHO rroATBepxAaeTc.rr

HeIIpoTI,IBopeq[BoCTbIO cyqecTByIoqLIM JII4TepaTypHbIM AaHHbIM, IIoiI]nIeHHbIM

Ha ocHoBe Apyrr,rx He3aBr,rcvMbrx Lr3Mepenufi AJrr poAcrBeHnbrx crrJraBoB. BrrsoArr
B Allccepraquouuofi pa6ore cSopvrynupoBaHbr KoppeKrHo, 6azupytorcn
pe3yJrbrarax, HeoAHoKparHo o6cyN4eHHrrx Ha HafrHbrx ceMuHapax

ron Q ep eHrlr/Lrtx u ouy6rurKoB aHHhrx B rrepLr oAlrrr ecKprx HafrHbrx us rar'unx.
5. Haywtan, npaKmwecKa,.fl, gnoHoMuuecKafl u cot4uutbHan 3Haqu*tocmb

puynbmamos duccepmsquu c yKa3aHueM peKomeHdaquil no ux
np aKmuqecKoMy np twreHeH un

HayrHax 3HarruMocrb pe3ynbraroB rrpoBeAeHHbrx corrcKareJreM

uccneAoBauuit cocrorrr B ToM, rrro oHrl npe.qcraBJr.rrror co6ofi KoHllenry€urbHoe

p€BBI{TLIeM AKTYAJIbHOfO HawHo-TexHI{qecKofo HanpaBJreHr4rr B

MareplraJroBeAeHr{rr ro ycraHoBJreHlrro 3aKoHoMepnocrefi Lr3MeHeHr{rr B

renlo$usuqecKlrx, oKlrcJrureJrbHbrx cBoficrB r,r Koppo3vtituoia crofirocrr.r cnJraBoB

cBI4HIIa npLI BapI4AIJlz.VT UX COCTaBa,pa5uu:ax peXr{MOB r4 yCJTOBUfi gKCnryATar\UU C

IIenbIo I,Ix yJlfllueHus., yBenIFIeHLIs TeXHLIqecKoro pecypca u nporHo3llpoBaHLIrl

3K0nJryaTarlr4oHHhrx napaMeTpoB.

VX

HA

VI
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flpaxrzvecK€r.f, 3HarltlMocrb nonfreHHblx B pa6ore pe3yJlbraroB

orrpeAeJrrerc.fl TeM, rrro B uefi Ha ocHoBe ycraHoBneHHbIX 3aKoHoMepnocrefr

rrpeAJraraerctr HoBufi cnoco6 ynyrrueHr{f, KoppogzfiHofi ycrofiuunocrll cBI4HIIa LI

EfO CIIJIABOB.

3ronovrnqecKzLs 14 coqu€urbn€ur iHa.I[N4ocm pa6oru cocrollT B

o6ocHosanuu KoMrrJreKca LrccJreAoBauvtit, rro3BoJlrrolqux yJIfruLITb

SKCrrJryaTarILroHHbIe xapaKTepucTur'u cnJraBoB cBrIHIIa, yMeHbluat I4x

ce6ecrozMocrb. CQopvynnpoBaHHbrfi r<ounreKc 3Hanr4fr snorHe rlpuroAeH AJI.a

cuoco6e ynfrrueHlrf,BHeApeHI4.rr, qro qacrl,IqHo peaJIH3oBaHo B npeAJIolKeHHoM

ropposnfiHofi ycrofi.rusoctu cBLIHIIa II ero crIJIaBoB.

6. OnydnuKoqaHHocm'b puynbmamor duccepmal4uu s HayttHort neuamu
pe3yJrbTaTbr AkracepTarluu obIJII4 [peAcraBJIeHbI Ha PXAe

BCepOCCI4LICKLIX Vl MeN4yHapoAHbrx roHSepenqufi,

rrocBf,rrleHHux o6cy)KAeHrrro npo6lerr,r n nrr6paHnofi coI4cKareJIeM o6tacru, a

TaKxe ouy6nzr<oBaubr B [eprloAuqecrofi [eqarl4, yAoBJlerBopxroqefi

BAK. Ona uanraca:ea xopolrr{M pyccKr4M r,r rpaMorHbrM HayqHbIM t3bIKoM. B Hefi

coAepxorrc.rr He3Harrl{TeJrbHoe ql4cJro HecoorBercrszft peAaKrluoHHoro tIJIaHa.

Aerope$epar B noluofi Mepe orpalKaer coAepxaHr{e AI{ccepraIILIoHHoro

llccile,4oBaHwfl.

Kpovre 3aMerraHzfi pe4arcquoHHoro z oQopulrreJrbcKoro rIJIaHa no pa6ore

rpe6yerc;r yrorlHeHl{e [o cJle.qyrolql4M B onpo c aM :

- n pa6ore IrHorAa r4crroJrb3ylorcs He BnoJrHe onpeAeJreHHble yrBepxAeHurl

(reMrreparypa oxiraxAeuurD) (crp.52), - <<o6reu reIrJIa) (ctp.16 anropeQepar),

((3HaqeHkre fr66ca) (wp.26l), a raK)Ke psA a66penuaryp, Koropble rpe6yror

AofIoJIHr{TeJrbHbIX trotcHeHrlit uttu BbIHoca B orAeJlbHrrfi cnucor.

-rpr4 BbrBoAe Qopuyru (2.9) ArI{ AB}D( o6pasqon (o4llH o6pa:eq-sr€uloH,

nropofi o6paseq oKcnepr4MeHranrnrrfi) aBTop crrlrraer, rITo paBHbIMI{ 6yayr

roeQQuqr{eHTbr r{x rerrJroorAarrrl, To ecrb u,1 : o2. 3ro yrBepx(AeHl{e .lBJlf,erct

HeKOppeKTHbrM, noToMy qro sToT rrapaMerp 3aBbrcr4T or re[JIoeMKocrLI o6pa:qon,

KOTOpbIe f BJI.rrrOTCr pa3[I4qHbIMLI.

-npu o6cyN4enun 3KcrrepLrMeHranbubrx pe3yJlbraroB Tperbefi u .reraeproft

fJraBbr He npoBeAeHo corocTaBneHr{e sTux pe3yJIbTaToB C pe3yJIbTaTaMUI

renlo$usuqecKr4x r4ccJreAoB anufi, crrJraBoB cBLIHI{a [pl4BeAeHuoft so nropoft rJIaBe

c ToqKI4 3peHI{rI ux KoppeJItII}II{, qTo HapyuaeT BHyTpeHHee eALIHcTBo

OcnosHrre

HaTII4OH€LIbHbIX,

rpe6onaunsna BAK P@.

7. C o o me emcmn u e o Q op mn e n un d uc c ep m a 14, uu mp e 6 o o aH u,nrvt B AR
,{zccepraur{oHH€ur pa6ora o$opvueHa B coorBercrBLrvr c rpe6onanvrfivtu

Ar{ccepraqzoHHofi pa6oru.



-B aKTy€UrbHOCTr4 TeMbr AT4CC9pTATII"'.IiI npr4BOAI4TC.[ OAI{H Lr3 OCHOBHbIX

o6nacrefi [pLrMeHeHI4.rr MeraJrJrl{qecKoro cBrrHIIa - Marepuura Alrfl, 3aIrI}ITbI or
r4oHlr3r.rpyroulefo r,r sAepHofo l13Jryn{eHu5,. Buro 6bI qerecoo6pasHo rIpoBeAeHI{e

gKcnepr{MeHT€urbHbrx r4ccneAor,auuir no Lr3fIeHr{Io BJIrIflHprs. uoHvr3upyloulero I{

f,AepHoro [3ny{eHlrrr Ha 3arrlrzTHrre cnoficrBa cnJIaBoB cBpIHIIa or pap.na\w.

OrueqeHnne Bbrrlre 3aMerraHu.fl HecKoJrbKo 3arpyAHrlror tITeHlIe

AUCCepTarIkH, HO HT4CKOJTbKO He BJrLrrrnr Ha ee cyrrlHocTHylo cTopoHY, s roropofi
aBTOp [OrrbrTaJrc[ ncqeplbrBaroule oToopa3LrTb Becb KoMTIJIeKc IIoJrrreHHbIX

HoBbIX HayqHbIX pe3ynbTaToB B BLIAe npaKTLIKo-opPIeHTLIpOBaHHbIX peKoMen4aqzfi

ilo yJrfrureHr4ro v [porHo3r4poBaHr.r]o Han6oree BaxHbIx xapaKTepl{crzK

CBIAHUOBbIX CIIJIABOB.

8, Coomeemcmrue nayanofi xeanuQunaquu coucnamer.fl yqeHort cmeneH,t, Hu

Komopyto oH npemerudyem

Ha ocnonanvrkr anaJru3a Ar{ccepralllEr{ B rIeJIoM, IrcrloJlb3yeMblx Mero.qoB

r4ccJleAoBaELrfl. r{ IroJrr{eHHbrx pe3yJrbTaToB Mox{Ho c,4enaTb 3aKJIaqeHI4e, rITo

Ar4cceprarllroHHatr pa6ora Xafipyruo Avrouyrno (Maxnra4yJlJloeBa Xafipyruo

AnaoHynnoenn.ra) <CeoficrBa cnJraBoB cBI{Hqa c gJIeMeHTaMI4 II rpylrnbl

lepr4oAlrqecrcofi ra6lnqu Lr aJrroMr4nr4fl>> Ha collcKanvre yreHofi creIreHLI AoKTopa

TexHr{qecKr4x HayK no clerlr4€urbHocrlr 2.6.17 - MarepI{anoBeAeHLIe, noJlHocrblo

y,4oBnerBop.rrer Kprrrepr4rM rrr 9-I4 lloroxeuu.s o rpl4cyx{Aenvr4 yr€uux
creueHefi (llocraHoBJreHue llpanurenbcrBa P@ or 24. 09. 2013, j\10842), a ee

aBrop Xafipynno Auonylno (Maxvra4yJIJIoeB Xafipynno Auonynnoenuu)

3acJryxtrBaer rrpucy)KAeHknr ncronaofi crerreHl{ AoKTopa rexHIrrIecKLIX HayK rlo

clerlr{€rrrbHocrr4 2.6.17 - Marepr{niroBeAeHlae sa KoHIIerITytuIbHoe pa3BrlTue

aKTy€rJrbHoro HayqHo-TexHlrrrecKoro HanpaBneHl4.fl B o6lacru MarepLIaJIoBeAeHLIrI c

rleirbro yJrr{[reHvrfl, v npofHo3lTpoBaH.vrs. sKcnJryaTaIILloHHbIX [apaMeTpOB CIJIaBOB

cBtrHrla, Koropoe Bbrp€t3llJrocb B ycraHoBJIeHHI4 3aKoHoMepHoctefi Il3MeHeHLIfl, vx
renno$usuqecKr{x, oKLrcJrETeJrbHbrx csoficrs u ux xopposufinofi crofirocru,
BKJrIOqarOqee:

-gKc[epHMeHTaJrbHoe HccJreAoBanue revrueparypHoft 3aBucI4MocrLI

reulo€urcocrlr, rcoeQ Qnq kre:nTa renroorAarrr4 Lr Lr3MeHenufi repvroAl{HaMlIqecKlrx

Synrqufi (eHraluvrn, sHTponr4Lr, oHeprr4r4 lu66ca) clJIaBoB cBI{HIIa c
3JreMeHTaMLr BTopofi rpyuurr [ep[oAr4qecrofi ra6rnqrr, Iro3BoJILIlo o6rscHl4Tb,

IITO C POCTOM TCMTICPATYPbI LI KOILIqCCTBA NCII4PYTOTqCfi AO6ASXU B CBLIHIIE

reulo€vrr<ocrb, rosQ$zqureHT TerrJroorAarln, oHTuIJIbnLIfl vr sHTpotru.f, crIJIaBoB

p acryr, a 3HarreHr4 e gHeprI{?I I u66 c a yMe Hblxaerct.

-ycTaHoBJreHLre Toro, tlTo oKLlcJreHI{e crrJraBoB cB}IHIIa c 3JIeMeHTaMI4 nrOpOfi

rpynnbr [epr4oAr4qecxofi ra6rurqrr B TBepAoM cocrotHlIz noAqllHrlrorct

rnuep6olraqecKoMy 3aKoHy. C pocrorra reMneparypbl I{ coAepN.anus. SJIeMeHToB



BTOpOfi rpyrrrrbr IlepvoAnrrecKoft Ta6nnIIbI B CBIIHIIe CKOpOCTb OKI{CJIeHIII I

yBeJII,Irr]1BaeTcfl, a c pocToM coAepxaHll,I quHKa, KaAMUTI U aJIIOMI4H}If,

yMeHbrrraercfl. B cnrasax c coAep)KaHLIeM 6onee 0,5 wac.Yo uleroqHo3eMeJlbHbrx

MeraJrJroB rrpu lepexoAe or K€rJrbrluf, K crpoHII[Io yMeHbllraercs, kr x 6apuro

pacr€r.

-rIoTeHrII{OALrHaMkrqecKnM MeToAOM ycTaHoBJreHo, rITo rlp}I cKopocTl4

pa:n€pgu rroreHr{r{aJra 2 uB/c Ao6asIC{ oJreMeHToB nropofi rpynnbl

nepproAr4rrecroft ra6rulqrr Ao 0,5 vac.Yo B ABa-TpvI pa3a IIoBbIIuaaT aHoAHyIo

vcrofiqnsocrb CBHHIIa. BerH'rI4Ha rIoreHIII{€uIoB IILITTuHrOOOpa3OBaHI4t VI

penacclrBalJvrv cBLrHrIa u ero crrJIaBoB c yKrBaHHbIMlI MeTaJIIIANIU, TaKXe IIO Mepe

pocTa KoHrleHTparJvrv xJropr4A - r{oHa B 3neKTpoJII{Te CMeIIIaeTCt B OTpLIUaTeJIbIIyIO

o6lacrr. flpn nepexoAe or crrJraBoB oBI4HIIa c 6epunJII{eM K crIJIaBaM c MarHI{eM,

Ka.rIM[eM r{ aJrroMlrHrdeM rroreHr{rrtlJl cro6o4nofi rcopposnu paw9r, & Y crIJIaBoB c

uI{HKOM HeCKOJIbKO yMeHbIXaeTC.fl .

OQnqua.rsnrrfi o[rIoHeHT,

AoKTop Suszro-vrareMaruqecKlrx HayK, AorIeHT,
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