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o4trqf,arbrroro onroHerrra rra Aaccepralll{oHHyro pa6ory ParunAona Anpaua
palxafioBrrqa Ha reMy <<CnoficrBa crIJraBoB aJrloMrtrrlrfl MapKrl A7 c HIrKeJreMt

MeAbro 11 qrrHKoM>>, [peAcraBJreHlrofi na collcKaHlte yuenofi crerleHrr

KaHAIIAaTa TexHIIqecKIIx HqyK IIo c[eqlaJII'HoCTIl 05.02.01 -

MatepnaJroBeAelrre (n e.nenrporexnune)

O qeuxa aKmy unbHo cmu meMu d ucc epmaqaoHwo ?o uccnedo 6 aH un

Onnuru rr3 ocHoBHbrx MeroAoB 6opb6u c Koppo3lrefi uetannon ssnxercg

SneKTpoxuMl/tlrecKaf, 3aIIIlITa c ucrIoJIb3oBaHlIeM npoBoAHI'IKOBI/t CnJIaBOB.

ArryalurocTb aHoAHofi 3aIIryITbI 3aK[IoqaeTcf, B sblcorofi eSQerruaHocT]I'

AOCTyIIHOCTTT, npocToTe I,[cloJlHeHvlg,u 9KoHoMIITIHOCTII, HeOIpaHI{IIeHHOM CpOKe

cJry)K6br, 6egouacnocrlr AJIf, orpyxarorqeft cpeAbr. Oco6oe MecTo B AaHHoM

Bonpoce orBoArrrcfl npLrMeHeHI,[rc aJIK)MIitHrIeBbrx cnJIaBoB. I4cuonrsoBaH]re

rrpoBoAHrrKr,r rr3 aJrroMrrHrreBbrx c[rIaBoB HeBo3Mo)KHo 6eg 3HaHrIt lpoqeccoB rIX

B6rcoKoreMlepaTypHoro oKI{cJIeHrIt, oco6enno y cnraBoB, coAep)Kalr{4x HI4K€JIb'

MeAr{ rr qrrHK. 3nanrae 3aKonoMepnoctefi oKLIcJIeHI{fl cnJIaBoB no3BoJltror HafrHo-

o6ocnosaHHo noAofiTr4 K BOIIpOCEIM CrrHTe3a, nJraBK]r v\ Jlnrbt OrJI]IBOK Lr3

yKa3aHHbrx cIIJIaBoB.

Axryalrnocrb AracceprarluoHHoft pa6orbl PauruAosa A.P. 3aKJl]oqaerct B

ToM, rrro corrcKareJreM B KarlecrBe o6seKra }IccJleAoBalrus' npu pa3pa6oTKe

cocraBa rrpoBoAHlrKoBr{ crrJraBoB nrr6pan €LnIoMI4HIa.n MapK}r A7. OrctoAa co3AaHlre

crrJraBoB Ha ocHoBe AaHHOTO MeTaJIJIa nO3BOJIteT rIpeBpaTlITb ero B TOBapHbII{

npoAyKT. ,{nx 4ocrrxeu}u [ocraBJrennofi IIeJIU A]rcceprarrr IrxrpoKo I4crIoJIb3oBaII

coBpeMeHgbre Snsuxo-xnuuqecKl,Ie MeroAEI lrccneAoBarluf- MareprIaJIoB, tITo

rro3BOJIIdJIo eMy paspa6OraTb CoCTaBbI HoBbIX aIIOAHrIX MaTepI'IaJIOB.

Cmeneno o 6 o cno e aaHo cmu H a,yqnbtx nonolrcew ufi , eorco do e u np aKmutte cKux

peKoJiteHdaquu, cQopwynuposawHbw s duccepmaquu

B Aucceprarryronnofi pa6ore PaurnAona Arparr,ra PaAxa6oBnrla pe[IeHbI

cneAyrcIqne Ha)rurHble 3aAaqu.
. SrcneplrMeHT€lJrbHbrMlr MeroAaMrr rlccneAoBaHa reMfleparypHa-f,

3aBrrcllMocrb renno€urocrlt u raguenennfi TepMoAI{HaMI/ttIecKr4x

crrJraBOB aIIIOMI{HIIS MapKu A7 C HnKeJIeM, MeAbIO II qI{HKOM.

. Bugnuenrr oco6er{Hocrrir BbrcoKoreMneparypHoro oKlIcJIeHvt

ycraHoBJreH MexaHrr3M r{x oKrIcJIeHafl. TepuorpaBLrMerplFIecKLIM

rroKa3aHo, rrro o1trcJreHlre cnJIaBoB noAql,IHtercg runep6olnqecrcoMy 3aKorry.

Anropou noTeHIII{ocrar[rIecKI{M MeToAoM [oKa3aHo' qro nau6olee

eQQerrueHbrMr{ Ao6asraru}r K EurroMunns..flBJullorcfl H}rKeJIb, MeAbIo H II}rHK , T.K.

SyHxrryft

CIJIABOB I{

MeTOAOM

cuoco6crnlnor cHI/DI(eHlrIo cKopocrlr Koppo3lru ncxoAHoro cnJIaBa.



,{uccepranrou Ha ocHoBe gKcneprrMeHTaJlbrrbD( r{ccJleAoBaHuu

paspa6orarrbr cocraBbr HoBbrx KoMno3ut\uit crrJIaBoB B KarlecrBe qpoaoAHl4KoBoro

Marepr{aJra AJrr 3aulrrrbr or Koppo3rlu cr€lJIbHbD( roncrpyxqufi. Cnnaarr

3arrlr4nleHbl M2UIbIMLI naTeHT€lMIa PeCTT6JIIIKII TaAxnrcracTaH.

flocmoeepHocmb u HosusHA H6yqnbtx nonoilceHufr, eorcodoc u

np aKmurte c&ux p eKoM eu d a qufi

IrlcnomsoBaHrre n pa6ore BBanMoAorIoJIHtIorryx coBpeMeHHbD( MeroAoB lI

npu6opon o6ecne.ruro HaAe)KHocrb vr AocroBepHocrb noJqrqsHHtD( aBTopoM

gKcneplrMeHTarrbHbrx p$yJrbraroB. HosusHa Hayr{HbIX IaccneAoBanufl

noATBepxAeHa paspa6orrofi coctasa HoBbIX c[JIaBoB ]r 3auILITofi nx MaJIrTMI{

rrareHTaMr{ Pecny6nnru T44xmracrar{. BrrsoAbr cJIeAyIor vts IroJrynreHHol'o

sKcnepuMeHTtlJrbHoro MaTepLIaJIa, BTIoJIHe o6ocnonanrr n Xopomo oTpa)KarcT

HarrHyro LI npaKT[qecKyro 3HarrrrMocTb A]rccepTaIIH]r, IITO AaeT OcHoBaH]re

roBoplrrb o6 o6ouroB€trrHocrrl (popt"rynupytoqrx Au:cepraHroM 3alqurrlaeMblx

rroJrolreHuit. Onu a.IIeKBarHbI lrcrIoJIb3oBaHHbIM MeroAaM.

Hayrnax HoBr{3Ha pa6orm 3aKrrorraerc.f, B ToM, rITo A}rcceprarrroM BnepBbre

ycraHoBneHbr ocHoBubre 3aKoHoMepHocrrl I{3MeHeIrI{f, renno€urocru u

repMoArrHaMr/rqecKux (fynrqnfi (snralruux, eHrporrl4fl n oHepruIf, fn66ca),

KI{HeT}IqeCKI/IX V. SJIOKTpOXIIMI/ruOCKID( XapaKTepI{CTI4K CIIJIaBOB aJIIOMHHIIT C

HITKeJIOM, IIITHKOM ll MeAbrc. Hayrno-o6ocnosanrr onruMaJlbHble

KOHIIeHrpaqrroHHbre HHTepBaJrbI JleruIpyrcIlll{x KOMIIOHeHTOB B aJIIOMI/IHI{II.

Bce nolyreHubre B xoAe gKcneplrMeHTaJlbHbrx prccJleAoBaruufi. pe3ynbrarbl

rrMeroT KaK TeopeTlaqecKoe, TaK rI npaKTlntecKoe qplIMeHeHI{e, o 'I€Nt coucKaTeJlb

uo4po6Ho pr3Jlox(ar s csoefi pa6ore.

Ifuqnofr eKlrad coacKameiln s paspafiomrE aayvaofi npofinemoq

penpeserumamunHocmb JwamepuaJra, nonyqewHbrx 6 pqrynbmame npoeedduttotx

?Kcnep urttewmanbHbrx uccnedo eaa urt

Brnaq aBTopa c,ocrorfr B arraJrrrne Jrr{TeparypHbx AarilftDq B rrocraHoBKe LI

perueHlrr,r 3aAarr ucctreloB€lHurU, rro4oroBKe Lr npoBeAeH]In SKcnepLIMeHT€lrIbHbx

uccneAosarufr B na6opanopnrm ycJloBrrnq arraJu3e [oJryqeHrrD( peyJlbraroB, B

SoprvrynupoBKe ocHoBHbrx noJloxeHutrt u BbrBoAoB Allcceprallnu.
Oftryue npuutlanbt nocmpoeHun u cmpyun ypa pafuomu

,{nccepraqr4oHHaf, pa6ora cocror4T }r3 BBeAeHI[f,, qerblpex rJIaB vr

rrpr{JroxeHr{fl, r43JroxeHa na 130 crptHI,IIIax KoM[blorepHoro Ha6opa, nxffo'raer 58

p rrcyHKa, 3 5 ra6nlr u, | 3 4 6n6maorpa$ruecrr.rx H€trIMeH oB awutrt -

Bo BBeAerr[e n3Jro)KeHbr rlpeAnocburKl,I n ocHoBlrble npo6nerr,rrr

IrccJreAoB artvIn, o6ocnosaHa axTyaJlbHocrb pa6orbl.

B nepnofi rJraBe paccMorpeHu ifn:LrKo-xllMlrrlecKl{e csoftcrsa crrJIaBoB

4;rroM1rH1rfl c HlrKeJreM, MeAbK) Ir IIITHKoM; npeAcraBnen o6sop Jll{TeparypHbrx
1



AaHHbrx B o6IacTLr ncrroJrb3oBailwfl,

Snsuro-xrrMrirrrecKlre u cnoficrsa
aJIIOMLIHHT H ero ClJr€tBOB B SJreKTpOTeXHI4Ke;

cnJIaBoB aJIIOMI{HH' C HTIKeJIeM, MeAbIO U

ulrHKoM. Ha ocnone BbrrroJrHeHgoro o6sopa rroK€I3€lno, rrro csoficrsa cnJraBoB

cr.rcTeM aJIIoMtIHLIfi-nnrenr, €urroMr.rHufi-ue4r rr aJrroMlilrufi-IInnro uo4po6Ho He

r43rreHa.
Tarrana o6pa:ou, B cBrgn c orcyrcrBr{eM clrcreMarr{rrecK}rx AaHHbIx o

TenJroeMKocrrr u repMoArrnaMnqecK[x Qymqufi, Kr{HeruKe oKrrcJreHrlr vr

aHOAHOTO IIOBeAeHII' CIIIaBOB aIIIOMHHLIf, C HIIKeJIeM, MeAbIO U qIIHKOM aBTOpOM

nocJre,qHlre 6rrnu B3rrbr B KaqecrBe o6terra lrccJreAoBanufl, B AaHHofi
Alrcceprarllronnofi pa6ore.

Bo nropofi r.nane rplrBeAeHbr peyJrbrarbr lrccJreAoBanus. reuneparypHofi
3aBr{c}rMocrn renno€urocrr{ n rasN,IeHeHufi TepMoA}rHar\darrecKux

cnnaBoB €urroMrrHr4f, MapKlr A7 c Hr{KeJreM, MeAbro u q}rHKoM.

(pyurqufi

Tpersn HraBa nocBrrrleHa gKcnepr/rMeHTaJrbHoMy HccJreAoBaHlrro Kr4Herr,[KLI

oKr{cJreHr,lf, crrJraBoB €tJrroMr.[Hr[r MapKrr A7 c HrrKeJreM, MeAbro rr rIr{HKoM.

B uerneprofi rflaBe [prlBeAeHbr p$yJrbrarbr gKcrrepr.rMeHTaJrbnoro

urccJre,qoBanufl. aHoAuoro rroBeAeHl{f, crrJraBoB €LrrroMrrnrrr MapKrr A7 c HuKeJreM,

MeAbro r{ qr,rHKoM, B cpeAe gJIeKTpoJIum NaCl.

.{uccepraqnoHnar pa6ora saBepruaercr o6qunan BbrBoAaMu, cwrcKoM
rlr4rrrpoBarrHofi nnreparypbr rr npI,IJIo)KeHlreM. Hapx4y c oqeBuAHa ycrexoM B

fionfreHr{pr HoBbx Ha}nrHbrx pe3yJrbraroB ArlcceprarluoHH€rr paOora He Jrr.rrueHa

rreKoTopbrx HeAocTaTKoB.

1. 9eu o6ocnosaHa nu6op HriKeJrs, MeAr,r u rIr4HKa KaK nen4pyroqrrx
SJreMeHTOB, TOrAa KaK 9TlI SJIeMeHTbI gBJIteTCbnepeXOAHbIMlI MeTaJIJIbI MOryT

oKa3aTb oTperlaTeJrbHoe BJrf, HlIe Ha SJIeKTponpoBoAHocTb EurroMrrHr4{.

2. B pa6ore EpaKTrrqecK€r.f, 3HaqrrMocrb parpa6oraHHbrx crrJraBoB

npeAcraBJreHo He oqeHb KoHKpeTrro.

3. YcranasreHlrble aBTopoM 3HaqeHr,Ig renro€urocrlr crrJraBoB He

IIpoBepeHbI ApyruMLI IIapaIIJI€JIbHIIMLI MeTOAaMI/t.

4. Irlcne4onaHuf, Koppo3rloHHbrx cnoficrn clJraBoB orrrlrMaJrbHoro cocraBa

cneAoBa,no npoBecTr4 r.r B Apyrax cpeAD(.

5. Pa6ora He JrurueHa rapoMarlrrrecKrD( u crr{Jrr{cr}rqecK}rx oruu6or
(naupuuep crp.24; crp.44; crp.72; crp. 105 ra r.A.)

OrN,re.reHHrre He.uocrarKlr HI,IcKoJIbKo He yMonslor Aocrol/tHcrBa

Alrcceprallzonnofi pa6oru Parrrr44ssu A.P. Ha reMy <<Cnoficrsa cnJraBoB
anroMllHl{t MapKrl A7 c H}rKeJIeM, MeAbro r{ rIrrrHKoM>, Koropar Bbr[oJrHeHa c

npI4MeHeHrreM coBpeMeHHbrx MaTepuanoBeAeHHbrx MeToAoB rrccJreAoBaHnfl, 14

yKa3brBaer o AocraroqHo" BbrcoKoM ypoBHe sHaHHfi colrcKareJrf,. Pesynrraru



pa6orrr Aono)KeHbI vr o6CyX4enrr Ha MHOroqucJIeHHbD( ronQepenUuf,X vr

crrMIIo3IryMax.

3atstnuenue

,{nccepraql4oHH€1f, pa6om ParulaAosa A.P. .flB1sercf 3aBepIIIeHHbIM

rrarrHblM LICCneAOBaHI4eM, BbIIIOJIHeHHbIM Ha BbICOKOM Ha) IHOM ypoBHe lI IIo

aKTy€rJrbHocrrr, o6rdrry BbrrroJrHeHHbIX I{ccJIeAoBaHLIfi' HoBLr3He n npaKTuqecKoft

3r{aqrlMocTl{ cooTBeTcTByeT llacnopTy Tpe6oBaH}If,M IIpeAycMoTpeHIIbIM

<<llonoxeHns o 11optAKe IIpuaPKAeHI4f, yr€nux cTellenefi)' yrnepx4€HHblM

rrocraHoBrIeHIIeM llpanutenbcrBa Pecrry6nnrul TaAxurucraH or 26'It'2016r'

Ns505 u rpeAcTaBJrreT CO6Oft CneqIIaJIbHO nOAToToBJIeHHyIO pyKollllcb'

coAepxarqyro coBoKynHocTb HarIHbD( p$yJIbTaToB II IIOJIOx(eIr.niIo BbIABIITaeMbIX

aBTOpOM AJIf, 3aIqUTbI, cBI{AeTeJIbCTBytoqKX o JII4IIHOM BKJIaAe aBTopa B HayKy'

Anmp AllccepralluoHHofi pa6oru PaluuAon A'P' 3acJIy)KlIBaer

[prrcy)KAeHvlfl, r{cKoMofi 1rtleHofi cTeneHII KaHA}IAaTa TeXHuqecKuX HayK no

crequarrbHocrr4 05.02.01 MarepuanroBeAeHrle (r eneKrporexHzKe) 3a

pa:pa6orry Qnsura>rzMr{rrecKr4x ocHoB crIHTe3a f,BJrf,rolquxct reopl4TfirleaKoft

ocHoBofi HoBoro KJracca crrJraBoB ocHoBe aJrK)MrrHI4f, MapKIa A7 c HTIKeJIOM' MeAbIo

PI IILIHKOM.

OQuunaJrbHblft onnonelrrt

KaHArIAar TexHrIqecKlIX HayK' AoIIeHT'

crapruufi nayrurrfi corpyAHI{K Jla6oparopl4I4

<flepepa6orKl{ MecrHoro HIuHo3eM-}l

yrJlep oAcoAep)Kalqero cbrpbt) f y Iilrul

<Merallyprl{D) OAO <TAnKo>> y&-? A. Mypo4udH

Adpec: 734003, r. ,{yulan6e, yn. Xal'rsa Xarun'rgoAa, t7

TeneQon: +992 905 00 00 69,

E -mail : mnrodiyona@talco-s.tj

floAnucr K.r.H., AoIIeHra A. Mypogulu zaeepnn:
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