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oQzquanbnoro orrrroHeHT a Ha AucaeprallnoHnyro pa6ory Pauru4ona Arpaua

PaAxa6osr4qaHareMy: <<Cnoficrsa crIJIaBoB aJIIoMLIHI{I MapKI,I A7 c HI,IKeJIeM,

MeAbro r4 rIr4HKoM), rrpeAcrasreHHofi Ha concKanue yuenofi creneHl4

KaHAr4A aTa TeXHI4IIeCKLIX HayK rIO CleqLIaJIbH O CTI4

05.02.01 - Marepu€LnoBeAeHne (n 3neKrporexnnre)

Passurrle

BO3paCTaroqUe

TeMbr ArrccepTaIInu

v\ TeXHI{KI4 rlpeAb{BnfleT Bce

eQ$exrraBHocrl4, Kar{ecrBy u

Arcrya"rruHocrb us6paHnofi

conpeueuHofi HayKI4

rpe6onauux K ypoBHro

p asnoo 6p asux csoiacrB LI3Ae JI uit' us qB erHbIX M eraJIJI oB.

B coepeueHlJbrx Marepr{anax AoJrxHbr coqerarbc.fl Bblcorue cnofrcrBa I4

KarrecrBa AJrf, o6ecueqenus neo6xoAuMoro pecypca u naA€xnocru pa6orrt

rasAerufi aBr{aU}IoHHo-KocMr{.Iecrofi TexHI{KLI, cyAocrpoenr4fl, MaIIrI,IHocrpoeHI4rI,

arougofi gHepferl{Kl4, paALIorexHI4KrI, oneKTporexHuKI,I, BbITILIcJII{rellHofi

TexHr{Kr{ r4 crpolrreJrbcrBa. B cBq3}I c oTHM oco6oe 3HaqeHI{e npuo6peraror

[pol{3Bo,qcrBo L4 rlcrloJrb3oBaH?Ie EUIIoMI4HTIfl u ero crIJIaBoB, o6laAarorurax

nrtcoxofi MexaHurlecrofi [porlHocrbro I{ nracrl,IrrHocrbro, llanofr rlJlorHocrb}o,

sgcoKofi Koppo3lronnofi crofircocrrro v x(aponporrHocrblo, croftrcocrrro

arp e ccIaBHbIX cp eAaX LI psAo vr c nequ Q[qecKI4x Xap aKTepI4cTI4K.

Aruouusr4eBbre crrJraBbr B rrocJleAHee BpeMf, KaK KoHcrpyKrluouurtfi

MaTepuul 3aHtrJrl,r 3Haql4TelbHyro IO3I,IIII4IO BMeCTO CTaJIbHbIX KOHCTpyKIIIAfi. c

1^ldroru uo4po6noro r4ccJreAoBalg.las. Lr analru3a AI4arpaMM cocroflHl4{

MeraJIJIHrIecKLrx cncreM 6stttu pa3pa6oraHbl JIefKIzIe cnJIaBbI Ha ocHoBe

ANIOMI{HI4g B KATIECTBE KOHCTPYKIII'IOHHO|O MATEPI{AJIA, 3KBI'IB€UICHTHbIE LINI4

rrpeBocxo,{f,rr{r4e craJrbHblM, Hanpl4Mep, crIJIaBbI aJIIoMHHI{-tr o Ao6anxarrtu

peAKo3eMeJIbHbIX U P sl, ApyfL'IX MeTaJIJIOB.

I_{elrro pa6orrr flBnflercs, ycraHoBneHue repMoA}IHaMI4rIecKI4x,

KI4HerI4lIecKI{x I{ aHoAHbrx csoficrB crIJIaBoB aJIIoMI4HrIs MapKu A7 c HI4KeJIeM,



pe3ynbraToB HCCneAoBa]g.vriI',

rrpoMbIIuneHHbIX ycnoBI4sx;

na6oparopHblx 14 orIbITHo-

peqeH3l{pyeMblx XypHanax;

MeAbro v IIHHKOM 14 ?ICnOJIb3OBAHplfl I4X AJIS pa3pa6oTKl4 COCTaBa HoBbIX

KOMTIO3I4III'Ifi npeAH€t3HaqeHHoro AJI'

Irp o MbIIIT JI e HH O CTI4.

Hyxq SJIeKTpOTeXHI{IIeCKOI4

o6ocnonaHHocrb rr AocroBepHocrb BbIABI4faeMbIX Ha 3aIrILlTy HayqHbIX

nonoxeHufi v pe3ynbraroB o6ycronreHa rlrlareJlbHocrbro rIpoBeAeHI4-[

gKCrIep1lMeHTOB nO Cr{HTe3y CIJIaBOB, yCTaHOBJIOHLIIO I4X COCTaBa' VcaIreAoBaHI4IO

aHOAHbIX XapaKTepI{CTLIK CIIJIaBOB, KI{HeTI{KI{ uX OKLICJIeHI'I{ u I43MepeHI4IO

TerInoOLI3HqecKI4X XapaKTepI,IcTlIK; KoppeKTHocTbIo upLIMeHf,eMbIX B pa6ore

$rasuxo-xr4M7r{ecKrrx MeroAoB ?rccneAoBaHl,Ifi; I4cIroJIb3oBaHI4eM arrecroBaHHoro

o6opylon a1vIfl, o6ecue.Il4Baloulero AocTaTorIHbIfi ypoBeHb HaAex{HocTI4

pe3ynbraroB; KOMIINEKCHbIM Irpr{MeHeHI{eM 83 aUMO.IIO I]O TIH'IOUI?IX

r,r3MeprdTeJIbHbIX MST9AOB; I{cnoJIb3OBaHI{eM STaIIOHH6IX o6pa3qoB, cXoAIlMOCTbIo

rrpoBoAHMbIX

nV6n?IKAUVIflMT4

o6cyx4enueM ocHoBHbrx pe3ynbTaToB Ha pa3nI,Ir{HbIX HayqHbIX KOHQepeHIII4SX.

B

B

CQoprraynllpoBaHHble coucKaTeJIeM BbIBoAbI [orLIqHbI' ocHoBblBaroTcf, Ha

npuBeAeHHbIX Ar{ccepraIII{H NI'ITEPATYPHbIX AAHHbIX pe3yJIbTaTaX

CO6CTBSHH6IX IICcJIeAOBaHI4fi. O'IeHr BaIKHbIMI4 SarrOpauu, IIOATBepx{AaIOuII4MI4

AOCTOBepHOCTb IIoryqeHHbIX pe3yJIbTaToB, tBrqeTc.f, ycTaHoBneHrre

3aKoHoMepHocrefi r,r3MeHeHrlrs reMneparypHblx 3aBl4c?IMocrefi Tenno$u:nuecrux

XapaKTepI4cTI4K I{ TepMoAHHaMuqecKuX OyHKIII{fi clJIaBoB aJl}oMvr1krfl' MapKIa A7

c HuKeJIeM, MeAbK) 11 qI{HKOM.

' 
[raccepraHToM [poBeAeHa 3Har{r,rrerbnas. no o6tdvry 3Kcnepl{MeHTailbHa.fl

pa6oTa, KOTOpafl I,IMeeT KaK HayrIHYF, TaK I'I [paKTI'IqecKyIO 3HaqI4MocTb'

HayuHan HoBr{3Ha rrcJreAoBaHl{fi. ,(nccepraurou ycTaHoBJIeHbI

ocHoBHbIe 3aKoHoMepHocrlr reMrleparypHblx 3aBvlcl4Mocrefi TerIJIoeMKocrI4 vl

pr3MeHeHr.rfi replao4uHaMr{lrecKux Synrqzfi (enranrnl{f,, 3HTporllu Ia 3HeprHt

fu66ca) cIIJIaBoB zuIloMllHI,If MapKH A7 c HuKeJIeM, MeAbIo v UI4HKoM oT

KOJIIIqgCTBa nerupyloqero KoMIIOHeHTa. I4tvt IIOKa3aHo, qTo c pOcToM



TeMrleparypbr rerlJloeMKocrb, gHTaJIbrIIit lI sHTpotlllf, crIJIaBoB aJIroMr4HYrfl' MapKI^

A7 CHI4KSJISM, MeAbIo I{ qI{HKoM yBeluquBaloTct' a 3Har{eHLIs sHepruulu66ca

crIJIaBoB yMe'buraercf,. c ynenuueH?IeM KoHIreHTparJ*vr HI'IK.JI', M.AI{ I{ III'IHKa B

aJITOMI,THI4LI gHTaJIb[I4g I4 SHTpOIIH{ yBeJIUqI4BaIOTCf,, a 3HaqeHl4f, SHeprI4LI fU66Ca

yMeHbllraercf,.

floragano, qTo c pocToM TeMnepaTypbl cKOpOCTb oKllcJIeHIzIs ctIIIaBOB

€TJIIOMIIHI4fl C HI{KCJIEM, MEAbIO L' III.HKOM B TBEPAOM COCTO'HPII4' YBEJII4qT4BAETQfl"

Ao6as ruHnKeJ I 'Ao0 ,5Maa .o6yBe [ I4 t I I 4BaeTycTo f i t l l 4BocTba I IoMI4HuqK

OKI4CJIeHI,IIO, a AO6aBKIA MeAI{ 14 III4HKa CHIIX{aIOT ero' CoornerCTBeHHO'

Kaxyqagc'gHepru'aKTI4BaIIl1fnflpv:IlepexoAeoTcnJIaBoBcHI4KeJIeMKQIIJIaBaM

c MeAbrc I{ qr{HKOM - yMeHbIIraeTc{. Koncranra cKopocTH OKLICJI9H.VTfl' I4Meer

[op'AoK10-ar<r/rr,l2.c-l.YcraHoBJIeHo'IITOoKIIcJIeHI4ectIJIaBoBaJIIoMI4HI,lqMapKI{

A7 cHr{KeJreM, MeAbIo 14 qnHKoM [oAtII4HtreTc{ rl{11ep6o11ruecroMy 3aKoHy'

florenqnocrarllirecKr{M MeroAoM B rroreHrl?IOAr{HaMI4qecKoM pexlrMe rIp?I

cKopocTlr pa3BepTKLr rroTeHIII4aJIa 2 rvrB/c ycTaHoBJIeHO' IITO AO6anru

Jrefr{pyroqux KoMnoHeHToB Ao 0,5 }irac'o yBelI'ItIuBaIoT Koppo3I'IoHHyIo

cTofiKocTb cIIJIaBoB €UIIoMI'IHlls Ha 30-40%' fIpH sToM oTMeqaeTcf, cABLlr

TIOTSHIII{€Ua KoppO3lIU UCXOAHOTO ClJIaBa B IIOJIOXHT9JI6HyIS o611aCtr' a

,,oreHllrr€lJlbr rrplTTprHroo6pa:onanrar v penaccl4Bawrv B orpl4lrareJlbHoM

HaIIpaBneHIII4 ocl4 opALIHaT. flpu uepexoAe oT cIIJIaBoB c HIIKeIIeM K cIIJIaBaM c

MeAbIo I{ qI'IHKOM yMeHbluaeTcf, cKopocTb Koppo3I4}I'

. 
TeopemuqecKafl tleHlt\Cmb ucchedohaHun. B AUCCepTaIII{I4 H3JIOX(eHbI

Teoperr.rrecKrre acneKTbl ldccneAoB alr.i4'. AoKa3areJlbcrBa BIrl4flH'rfl' crpyKTypbl'

TeMrlepary p*afl 3aBucl4Mocrb rerrJlo€rr^ocru 14 I,I3MeHeHI4ft TepMoAI{HaMI{qecKI4x

Qynruufr, 3aKOHOMepHoCTI4 LI3MeHeHI4f, KOppo3I4OHHO-3JIeKTpOXI4MI4IIecKI4X'

KlrHerllqecKrr r{ DHeprerr4rrecKux xapaKTepr{crlrK cnJraBoB aJr}oMLrH}It MapKIrI A7 c

Hr.IKeJIeM, MeAbro r4 III4HKOM; BIMflHVIe Koppo3uonnofi cpeAbl 11 KOHII9HTpaqI{I4

rvrolr,rouqr4pyloulr4x 4O6anor Ha KOppo3I{oHHyIO Croftrocrr u oKI'lCJIseMocTb

aJIIOMIIHLIT N'rapr<u A7.



IIp axmwtecKan qeHHo cmu uccne d o I aH u.r. B rrnolueHHbre LrccJreAoB aHr4fl

TIo3BoJIIaJII{ Bblf,Burb cocraBbl cIIJIaBoB. orrl{qarctul,txcq nauvrenrurefi

oKl{CJr.rreMocTbro rpr4 BbrcoKr{x TeMnepaTypax u

KoHrIeHTp arlr4u nerupyroqux 4o6anoK Hr4KeJrf,, MeAr4

uo4o6paru orrrr4M€urbHbre

Koppo3r,roHHor{ cTor{KocTr{ €rJrroMr{Hr{s.

B qenorra, Ha ocHoBe npoBeAeHHbrx raccJreAoBanuia or.qeJrbHbre cocraBbr

crrJraBoB Ha ocHoBe aJIIoMr{Hr{f, MapKr4 A7 c Hr{KeJreM, MeIbro v qHHKoM

3arrlr4rrleHbr MaJrbrMLr rrareHTaMr.r Pecuy6nraru Ta4xurucraH u r4MeeTc{ aKT

BHeApeHr{f, pe3ynbraroB r{ccJre4onaurafi .

,{ocronepHocrb, noryrreHHblx B pa6ore AaHHbrx ocHoBaHa Ha pe3yJrbrarax

BbrrroJrHeHHbrx Qzszro-xr.rMr4rrecKllx uccneAoBauuit clJraBoB c nprzMeHeHueM

pa3Hbrx, He3aBI4cI4MbIX gKcneplrMeHTaJrbHblx MeroAoB. BrBoAsr rro pa6ore

HafrHo o6ocnonaHbr ri coorBercrByror coAepx(aHr4ro ,qucceprarllroHHofi pa6orrr.

Marepvalbl AI4ccepraIII4I,I [porIrJII{.{ocrarorrHo lxupoKyro aupo6aquro. llo

TeMe Aprcceprarlr{r{ orry6rLrKoeaHrr 10 ne.rarHux pa6or, r,r3 Hrax 3 craruefi n

xypHanax, BxoAf,rur,rx B [eperleHb BeAyrrlr{x perleH3r{pyeMbrx xtypHanoB,

peKoMeHAyeMbrx BAK npu llpe3l4AeHre Pecny6nlrrz TaANr4KHcraH, 4 crau,w

ony6naroBaHbr B MarepuaJrax r<oHSepen\uit, u nolyqeHhr 3 ruarux rrareHTa

Pecny6nuxu TaAxuKr,rcraH.

OpraruuaJrbHocrb coAepxaHl4f, Aucceprarllrr{ cocraBJr-rrer 80.74% or

o6rqero o6reua reKcra; rlnTr{poBanne o$opMJreHo KoppeKTHo; 3aHMcrBoBaHHoro

MTtepr4arra, rlrcrroJrb3oBaHHofo B Ar{ccepTar{Llu 6es ccbrJrKr'I Ha aBTopa, ru6o

krcrorrHuKoB 3arrMcrBoBaHr4.f, ue o6uapy)KeHo; HayqHbrx pa6or, BbITIoJIHeHHIIX

COHCKaTeIeM yr{eHOfi CreueHH B CoaBTOpCrae, 6e: cCrIJIOK Ha COaBTOpOB, He

BbI'BJICHO.

JluqHurfi BKJTaA coucKarerq 3aKrroqaercq B aH€urr43e nr4TeparypHbrx

AaHHbrx, B rlocraHoBKe vr peureHun 3aAaq r4ccJreAoBantuit, no.uoroBKe v

rrpoBeAeHlrlr gKcrrepr{MeHTanbHbrx lrccJreAoBasui,t e na6oparopHbrx ycJroBrr.r{x,

H ULIHKa An.'I [OBbIIIIeHHf,



l l

aHaJrr{3e noJrfreHHbrx pe3yJrbraroB, n SoprraynlapoBKe ocHoBHbIX nonoxelr'uitt u

BbrBo.{oB AHCCepTaII}II4.

B ra.{ecrBe 3aMerraHnft neo6xo.qrIMo orMerl4Tb, qro:

l.flpe4craBJreHbre pe3ynbrarbr r{ccneAoBaHvrfl. TepMoAI4HaMnlIecKI4x

$yurqun crIJIaBoB cJIeAoB[uIo 6st rrpuBecrll B BI{Ae HX ?I3MeHesuit.

2 . fiuc c epraHTo M HeAo crarorrHo no4p o 6no I43yrreHbl rIpoAyKTbI o KI4oJI eHn.fl

CIIJIaBOB, rITO 3 aTpyAHteT O6rsCUeru{IO MeXaHI{3Ma HX 9KI{CJI e1g'6fl.

3. He rcHo, rtoqeMy corrcKarelr s 4 rJraBe AI4ccepraIILI]I B cxaroft Sopvre

rrpeAcTaBlrJr pe3ynbTaTbr uccneAoBalJl4fl aHoAHofo IIoBeAeH?It CIIJIaBOB, TaK KaK

I{CCJIeAOBAHI4fl. BbrnOJIHeHbr B TIIIIpOKOM I4HTepBaJIe KOHIIeHTpaIIHI4 3JIeKTpOJII{Ta

NaCl.

4. Pa6ora MecraMu He JrI,IlreHa rpaMMarnrlecKl{x H TexHI4rIecKI,IX ouru6or

(crp. 28, crp. 33, crp. 37, crp.74, crp.77, crp. I02 u r.A.).

3arclroqeuue. floAsoAs Lrror aHaJrrzr3y npeAcraBrennofi AI,IccepraIII4I{,

cqrlTaro Heo6xoAuMbIM orMerl{Tb, r{To yKa3aHHbIe 3aMerraHu-g He cHrl}(aror

AocroLTHcrn pa6orbr Lr ee o6rqefi rloJloxllTenurofi oIIeHKI4; 6olruras qacrb oTHX

3aMeqaHnfi nocur ArrcKyccuonsufi xapaKTep. An'ropoM rlpoAenaHa Solr\rafl LI

orreHb rpyAoeMKa{ pa6ora, ilonyqeH 6onrurofi SaxrHvecrufi MarepHaJI rlo

rennoQusl{rrecKI,IM, TepMoAI4HaMI,IqecKHM, KI4HCTLIIIECKHM, AHOAHbIM 14

crrJraBoB, ux ycrofilluBocrll HaKOppo3I4OHHbIM XapaKTepI,lcTI{KaM H3yqaeMbIX

BO3.qyXe rI B pacTBopax SJIeKTpOJILITa.

B qenoll, Ar{cceprar{HoHHar pa6ora PauruAosa A.P. Ha reMy: <<CeoficrBa

,CTIJTaBOB €UrroMr4Hr/r.rr MapKI{ A7 c H?IKeJIeM, MeAbIO I4 III4HKOM) IIpeACTaBJIteT

co6ofi HayqHo-KnaluSuxaqr4oHHylo pa6ory, B roropofi Ha ocHoBaHI4I{

BbrnoJrHeHHbrx aBTopoM LrccJIeAoBauuiz pa-spa6oranrt reoperl{qecKlle

noJro)KeHr{r, coBoKynHocrb Koropblx MoxtHo xnanz$uqupoBarb KaK HoBoe

HayrHoe AocTr{x{eH[e, B KOTOpOM AOCTaTOqHO yCIIeIuHO peIUeH pflA aKTyanbHbIX

TeopeTLrrIecKrIX u [paKTUqecKLrx 3aAarl MaTep?IaJIoBeAeHI4fi anIOMI4HI{eBbIX



cIrJIaBoB H B o6nacrl4 3aIrIHTbI or Koppo3l{ra Mer€urJuarrecKrax rroBepxHocrefi npr4
nos4efi cr Bur4 p a3rrr4 qHhrx S arropon nHeruH efi cp eAhr.

Y'rurblna-g BbIlIecKa3aHHoe, cJleAyer cquTarb, qro pa6ora col4cKaren,
Panra4ona A.P. coorBercrByer nacuopry creqlraJrbHocrr{ 05.02.01-
Mareprr€uloBeAeHl{e (n sneKrporexuure) u coorBercrByer rpe6onauvrflM,
rIpeAb'[BJI'[eMbIM K HayqHo-rnalu$raKauLIoHHblu pa6oraM Ha coxcKaHpre yvenofi
creneHu KaHAr4Aara HayK <<fIOrONeHus o [opflAKe [pr4cpKAeHu.'r yv€Hux
creueuefi) BAK upu llpe3l4AeHre Pecny6nurz Ta4NvrKvrcral, yrnepN4eHgbrM
tIocraHoBJIeHLIeM llpannrenbcrBa Pecuy6nurcu Ta4xurucraH or 26.11.2016r.
11b505 Lr [peAcraBJl-'er co6ofi cnerlr4anbHo noAroroBneHHyro pyKonr{cb,

coAepx{arqyro coBoKylHocrb HayrrHhrx pe3ynbraroB Lr uoroxeuzfi,

BbIABI4raeMbIX Ant 3aIIU{TbI, CBLIAeTenbcTByIoqI4x o nuqHoM BKnaAe B HayKy, a
ee aBTop 3acnyxHBaer npucyxAeHI4.tr ucrouofi yrdnofi crerreHr4 KaHAr4Aara

TEXHTIqCCKI{X HAYK IIO BbIIIIE HA3BAHHOfi CNEqUAJIbHOCTI.T.

0Qnqna.nrnrrft o[rroHeHT,
AOKTOp TexHr4rrecKr4x HayK, npopeKTop
no HayKe H BHeApeHr{ro, n.o. npoQeccopa
ra$e4pu <<Maurzuhr z anraparbr [uqeBbrx
rrporl3Bolcrs)) TexHoron{qecKoro
yH r{B ep c urera Ta4x r4Kurcr ana fa$apoe A.A.

floAnucr faft apona A64ynasrco.; :. r-fi,,
A6aynno Q us o nuua 3a B epq rc ;fA'ifgtl:
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