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.{nperrop I4ncrnryr a xrrwyr rlu. B.I4.
Harraruna Haqnonalrnofi aKaAeMr{Lr HayK

3AKJIIOqEHI,IE
I4HCTI,ITYTA XI,IMI,IU I4M. B.I,I. HI,IKI,I

HAIIUOHAJIbHOfr AX,I4NMI,IU IIAYK TM}Ifl,IKI,ICTAHA
[ucceptarTux Anneea (Dupgarca Anraesr.{a Ha reMy <CsoficrBa

aJIIoMI{HLIeBoro npoBoAHI4KoBoro cnJraBa E-AlMgSi (<anr4peb) c oJreMeHT€lMr4
IroA{pynrlbr raJInI{D) BbIrIoJIHeHa B ra6oparopnu <<Kopposuonnocrofirrne
Marepl{uulro> I4ncruryra xLIMLIr:aM.B.VL HururnHa HaquoHalrnofi aKaAeMr.[u HayK
TaAxzrucraHa.

Anres @np4aac Arnennq s 2013 roAy oKoHrrlrJr Sarymrer crpolrreJrbcrBa r.r

apxl'ITeKTyprr Ta4xuKcKoro rexHltqecKoro yHrrBepcurera rrM. aKaA. M.C. Ocuur,r uo
c[eIII4€lJIbHocrIft <fopnrrfi I4mKeHep-crpol4Tenb>. Csoro rpyAoByro AeflTenbHocrb
Haqafl s 2014 roAY Ha AoJIxGocrI4 r4Hx(eHep roplrrK OOO <<Ta4xrnrcKoro-K]1aficra.s
ropHorIpoMbIIrrJIeHHat KoMrraHI{{). C 1 vrapra 2016 no Hacroflrrlee BpeMr oH
pa6oraet Ha AonxHocrb craprero rpenoAaBarerrfl, xa@e4prr <<Cenrcroro
crponrenbcrBa, n4AporexHl4Ka u reoJrorurr) ,{aHrapuncKoro rocyAapcrBeHHoro
yHI4BepcETera. B 2016 roAy oH Haqar HafrHyrc .qerreJrbHocrb B KaqecrBe
coucKarenfl rlo cneqrlaJlbHocrsM 05.02.01 - MarepuzuroBeAeHue (a eJreKTporexnzre)
z 05.17.03 - Texnonorut eJleKTporurMuqecKr4x rlpoqeccoB r{ 3arqura or Koppo3r,rn.

Hayrnufi pyKoBoAlrreJrb :

CaQapon Axpop Mupsoenuv - AoKrop rexnra.recxzfi HayK, upoQeccop,
AI'IpeKTop tr4ncturyra x?rvrtrkr nrvr. B.IrI. Hrnnzrrana HaquoHanrnofi ar(aAeMur/r HayK
Ta.uxrarzcraHa.

HayrHufi KoHcyJrbraHr:

Ianuen llsary.n.to Hanpy3oBrrq -
aKaAeMHK HaqzorranrHofi aKareMlrrl
la6oparopueia <<Koppo:uoHsocrofircve Marepr{arrbD) ?Incrzryr xu;vrun uM. B.VI.
Hurnruna Haquona-nrsofi aKaAeMvr4 HayK TagxzrucraHa.

ilo nrorarvr o6cy44eHrrfl A[cceprarlrrn nprrrrflTo c.[eAyroqne 3aKJrx)rrenrre:
Terraa Ancceprarluonnofi pa6oru Anrnesa o.A. [ocBrrrleHa uccJre.uoBaHuro
pa3nl4qHbrx cnoficts €IJrIoMIrrHLIeBoro crrJraBa E-AlMgSi ("al4pefi") c raJrJrr4eM,
TIHAI{OM Irt ranJIrIeM nocpeAcrBoM Koropblx pazpa6atbrBaercr Lr olrLtMr{3r{pyerct

T

AoKrop xuMzqecKnfi Hayr, npoQeccop,
HayK Ta4xr,rrracraHa, saae4yroqefi

A.T.H., npoQeccop
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CocTaBbI TpOftHbIX CTIJIaBSB, IIpeAHa3HaqeHHbIX AJIfl nYxA 3neKTpOTeXHHr{ecKI4X

orpac JIefi [p0MbIIITJIeHHO CTI4.

O6rercrorra LrccneAoBaH1rfl. cnyxvn cnJraB E-AlMgSi ("an4pefi") cocrasa A1+

0.5Si+0,5Mg (vac.o/o), a raKxe MeraJlnuqecxufi rattruir', un\ufi' vI ramwrir"

ITICCIeAOS A:rll-.fl AIICCepTaHTOM IIpOBOAI'III4Cb I43MepeHI4eM TCIUIOOMKOCTII B pex(LIMe

(oxJraxAe Hr4fl>>) TepMofpaBI,IMeTpI4rIecKI4M' MeTaJlJlorpaQuuecruu'

peHTfeHoQa-:onrru, rroTeHrIr4ocTaTurIecKI,IM MeTOAaMLI. MareuarHqecKat o6pa6offia

pe3yJIbTaToB IIpoBo AI4IIACb C LICIOJIb3OBaHHeM cTaHAapTHofo naKeTa npl4noxeHr4fl' 14

rporpaMMu Microsoft Excel ra Sigma Plot 10'

,{nr perueHHr rrocTaBJlenHofi 3allaqv AHCCepTaHTOM U3yqeHbI TeMIIepaTypHoI4

3aBI4OHMOCTH renlOeur0cTl{ vr l'tgueHeuuft TepMOAI4HaMI4TIeCKI4X QyHxIIufi

aJrroMHHr4eBOfo rrpoBoAHr4KOBOfO CIIJIaBa E-AlMgSi ("an4pefi") C rallueM' I4HAI'IeM I4

TaJIJII,IeM I,r pa:pa6OTKa COCTaBa HOBbIX KOMIIO3I'IqUfi CUIasOs'

l4ccre.uosaHtr KuHeTHKH OKHCJreHr4r rrpoBoAHr.rKoBOfo cIIJIaBa E-AlMgSi

("a-n4pefi") c ra.lurleM, lIHAueM I4 TaJIJIIIeM' B TBepAoM cocroflHvrkr v onpeAeneHbl

MCXAHI'I3M TIPOqECCA ?IX OKHCJI EHIdfl .

OxCueprarraeHTaJrbHo OilpeAeneHbl BJII4flH rtfl. raJjIrvrfl', vrHIJ/'fl u raJrIrvrfl' Ha aHoAHoe

rroBeAeHlre npoBoAHr,rKoBoro crrJraBa E-AlMgSi ("al4peft"), u cpeAe 3JIeKrpoJII4Ta

NaCl.

,.{raccepraHToM BrrepBble B pexl4Me ((oxJIaxAeHI'ID) }tccJIeAoBaHo

TeMrrepaTypHafl, 3aBHCr{MOCTb yAemuofi reuroeuxocTl4 u H3MeHeHHe

TepMoAr4HaMHr{ecKr4x syHrcqrail affouuHueBofo npoBoAHI4KOBOfO CIIJIaBa E- AlMgSi

("a1.4pefi"), JlerupoBaHHofo faJIJIUeM,I4HAI4eM 14 TaIIJII{eM. oupe4eleHo' qTo c pocToM

nefl4pylouefoKoMIIoHeHTaTeIIJIoeMKocTbcIInaBoByMeHbIIIaeTcf,,oTTeMIIepaTypbI

paCrer. flpra nepexoAe OT CIIJIaBOB c TaIIJIHeM K cIIJIaBaM c TanJII4eM BeJII4qvHA

TSIIJIO9MKOCTr y*a""-UeTCt. I4CCIeAOn aHvIflMvI TeMnepaTypHLIX gaezCuNaOCrefi

r43MeHeHr4r repMoAr{HaMr4qecrcux Synr<qrafi anrovu'IHrreBoro rIpoBoAHlIKoBoro cIIJIaBa

E-AlMgSi ("an4pefi"), lerupOBaHHOfO fiLrrJIHeM, I'IHAI4eM 14 Ta.J.TIWT?M noKa3aHo' r{ro

npl4[epexoAeoTcIIJIaBoBcfaJIJIHeMKc[JIaBycTaJIJILIeMBeII4t{I4HbI3HTaJIbIIvIkIIl

3HTpOnHr4 yMeHbrxarcrcq. c pocToMlTeMllepaTypbl 3HTaJIbrIkrfl LI gHTpO[lIfl OIIJIaBOB

pacr€r, 3HarreHr4e SHepfr.rr4 fu66ca yMeHbIIIaeTct. I4sIuIeHeHpIe TeIIJIOeMKOCTII vI

T9pMOAI4HaMHTI9CKI{X QynxUHfi SIIJIaBOB O6rscHsercs pOcToM reTepOIeHHOcTI4

crpyKrypbl OTIJIaBOB IIpU VX nefupoBaHl4l4'

B pe3ynbraTe ilpoBeAeHHbIX I,ICCneAoBamufi AlueBa o.A' H3yr{eH raKxe

Kr4Herr,rKa oKLrcJreHHr aJrroMr,lHr4eB0ro tIpoBoAHI4KOBOfO C[JIaBa E-AlMgsi

("al4pefi"), lerupOBaHHOfO r€UrJII4eM, I4HAI,IeM V TaIIIV7M TepMOrpaBI4MeTpI{qeCKuM

M9TOAOM. YcranonleHo, lrTo OKI4CJISHI49 CSJIaBOB nOArIHHqeTcfl' rranep6anl4qecKoMy

3aKoHy c ?IcrHHHofi cr<opocrblo oKI,IcJIeHlIfl tlopflAKa 10"4 Kl-M"2-ceK"'; BbIfBreHo' qro

caMbre Mr.HlrMuurbHbre 3HaqeHHf cKopocrtr oKr4cJIeHHr I4MeIor .IIJIaBLI E-AlMgSi



("al4pefi") c rallraeM, a MaKcr.rMaJrbHbre - orHocflTct K cnnaBaM c ruLIIJIneM. CpeAr'r

nerr4pyroUtrx oJreMeHToB san6olruree 3Har{eHrle Kaxyrqeficq 3HeprI4H aKTluBa\r4vI

xapaKTepHo AJIf, cTIJIaBOB C T€IJIJIUeM.

llorenquocTaru\IecKHM MeroAoM B noreHUVoAI4HaMI,rt{ecKoM pexl4Me co

cKopocrbro pa3BeprKn rroreHrlr4ana 2 vrB/c I4ccJIeAoBaHo aHoAHoe IIoBeAeHI4e

aJrroMr4Hr4eBoro rrpoBoAHr4KoBoro crIJIaBa E-AlMgSi ("an4pefi"), nerl4poBaHHoro

riurJrgeM, I4HAr4eM n rgrlrtrela. floxa-saHo, qro Ao6aexu JIerLIpyIoUero KoMnoHeHTa B

KoJrr4qecrBax oT 0.05 Ao I.0 rvnc.o/o. na 30-40%o noebllxalor Koppo3I4oHHyIo crof Kocrb

crrJraBoB €uIrcMI4HHx n uefirpalrHofi cpeAe sneKTpoJlura NaCl.

floxasaHo, qro .qo6asxn rarrprL LrH;.us. v raJrIrr4fl, K cnnaBy E-AlMgSi

("an4pefi") rroBbrrrlaror 3HaqeHlle oneKTpoxI4MHqecKI4x rIoreHIIHaJIoB, B cpeAe

3neKTpoJrraraNaCl. llpu 3ToM orMeqeHo, tITo c pocroM KoHIIeHTpaUW xJIopI4A-I4oHa B

3JIeKTpOnI4Te 3HarIeHI4e IIOTeHULIaIOB yMeHbIIIaIOTCt LI CKpOCTb KOppO3I4II CIIJIaBOB

pacryr.
Jluqnrrfi BKJTaA aBTopa 3aKlroqaercr B aHaJIH3e JIHTeparypHbIX AaHHbIX, B

rrocraHoBKe Lr perrreHzLr 3aAarr HccJIeAoBauuit, noAroroBKe vr npoBeAeHI4I4

oKcleprdMeHTiurbHbrx LrccJreAoBa*ruit B na6oparopHblx ycnoBuf,x, an8urkr3e

ilonyqeHHbrx pe3yJrbraroB, B QopvrynrapoBKe ocHoBHbIX noloNesufi kr BbIBoAoB

[vcaeprar\r4vr.
Creu en u Ao croBep Hocru pe3yJr braroB rI po BeAe H H blx H ccJreAo B alu.uit.

,{uccepraqua Anresa (DrapAarca Aruesn.{a Ha reMy: <CeoficrBa

aJrroMgHr.reBoro ilpoBoAHr4KoBoro crIJIaBa E-AlMgSi ("an4pefi") c sJIeMeHTaMI'I

rroAfpynnbr raJrJrr4{) qBr{ercf, 3aKoHr{eHHofi Hayr{Ho-I4ccJleAoBarelrcrofi pa6orofi. B

Hefi Ha ocHoBaHprr4 caMocroqrerbHo BIITIoJIHeHHIIX aBTopoM 3Kcnepl4MeHTarbHblx

LrccJreAoBasuittperxeHa aKTyanbHafl,HaWHax upo6neua s o6racrl4 MarepuaJloBe.4eHne

B 3neKTporexHr4Ke, cBfl3aHHafl c cyuIecrBeHHbIM noBbIIrIeHLIeM eQQexrunHocrl4

Aeficrsus npoBoAHIlKoBbIX cnJIaBoB cncreM

E-AlMgSi-Tl.

E-AlMgSi-Ga, E-AlMgSi-In vl

Hos u g Ha pe3yJr braroB rI po B eAe H H blx I{ ccJI eAoB aurall.

YcraHosreHH ocHoBHbre 3aKoHoMepHocrl4 I,I3MeHeHl4fl TenJIoeMKocrl,l 14

ugNaeHeHufi TepMoArrHaMr.rqecKHX QyHr<IIufi (enralrurar, 3HTponI4r u 3Heprl4fl

fra66ca) aJrrcMuHr{eBoro npoBoAHr4KoBoro cnJIaBa E-AlMgSi ("a-u4pefi") c raJIJII4eM,

r4HAHeM U T€UrJII4eM'B 3aBr4Cr4MOCTH OT TeMIIepaTypbI LI KOII'FIeCTBa JrefI4pyIOXIefo

KoMrroHeHra. llorca:aHo, rrro c pocroM TeMneparypbl TennoeMKocrb, 3HTiuIbIII,Ifl H

3Hrporr4-s €urroMr4Hr4eBoro npoBoAHHKoBoro crIJIaBa E-AlMgSi ("an4peff") c ralrueu,
HHAr4eM 14 T€lrrJrr4eM yBenr4rrr4Barorcr, a oHeprl4t lu66ca yMeHblxaercfl. C

yBeJrr4qeHr4eM AoJrr,r raJrrrvrfl, r4H/lr4fl u rarrrrnfl B crIJIaBe E- AlMgSi ("algpeft")

3HTaJrbIII4f, H 3HTpoIIH{ yMeHbIIIarcTCfl, a 3HeprI,Inlu66ca pacrer.



lloxagaso, qro c pocroM TeMneparypbr cKopocTb oKHcJIeHHfl zuIIoMI4HI4eBoro

npoBoAHr4KoBoro crrJraBa E-AlMgSi ("an4pefi") c ra"JIJIHeM, I4HAI4eM I4 TaJIJIHeM, B

TBepAoM cocrosHr4r4 yBerl{r{HBaercfl. Koncranra cKopocrn oKHcJIeHH{ r{Meer

[opqAoK 1O"arr/rra2. c"l. YcrauosreHo, uro oKLIcJIeHLIe crIJIaBa E- AlMgSi ("an4pefi")

c r€urJrl4eM, LrHArreM u raJlJrr,reM rtoAqzH-flerc{ rllnep6oruqecKoMy 3aKoHy.

llorenuuocrarr{rrecKl4M MeroAoM B rIoreHIII4oAZHaMnr{ecKoM pe}(HMe nplr

cKopocrlr pa3BeprKr{ rroreHrlnaJra 2 wBlc ycraHoBJIeHo, qro Ao6aeKIa nerl{pyrorul4x

KOMTTOHeHTOB AO 1,0 VaC.o/o yBeruqr4BaloT KOppo3I4OHHyIO CrOftrocrb LlcxoAHofo

crrJraBa E-AtMgSi ("al4pefi") Ha 20-30%. llpu sroM orMer{aerct cABHr Bcex

3neKTporexHlrrrecKlrx rroreHrlr4€uroB. flpz nepexoAe or clJIaBoB c |€UIJIHOM K cnJIaBaM

c r4HAr4eM r{ TaJrJrkreM sa6nroAaercr yMeHbrueHr4e (Aru cnnaBoB c I,0 xrac.o/o 4o6aercr'r)

Be Jrr4q I,IH a IIOTeHIILI€UIOB U yMeHbeHI4 e c KopocTII Kopp O3LII4.

ilparcruvecKaq 3Harrr{Mocrb pa6oru: BrrnolgeHHble I4ccJIeAoBaHtdfl

IO3BOJIHJIH BbL[BHTb COCTaBbI CIIJIaBOB, OTII4T{arcIII]Z.XCfl nautueurureil

oKucrqeMocrbro rtpu BbrcoKlrx reMlleparypax fi no4o6parr orITrIMalIbHbIe

KoHrIeHTparJ1rr4 nerr,rpyrgurax Ao6asox (rannras., vrH1r4fl. v rarIrr4fl)Ans uoebIIrIeHVr

Koppo3llonnofi crofi rocrll I4cxoAHoro cIIJIaBa E-AlMgS i ( " an4pel4 " ).

B rlenoM Ha ocHoBe rrpoBeAeHHbrx I4ccJleAoBasuit orAeJIbHbIe cocraBbl

uurroMr4Hr{eBoro rrpoBoAHuKoBoro cnJraBa E-AlMgSi ("an4pefi") c lallueM, IIHAI4eM !I

TaJrJrr4eM 3a[InlueHbr MaJrbrMr4 rrareHTalru Pecny6nrar<u TaAxzrucraH. ^ Oqesna

ony6nuroBaHHbre HayqHbre crarbrr rro reMe 4r4cceprarJ.vu cBl'IAerenbcrByror o
BbrrroJrHenHoii cor{cKareJreM pa6oru: BbIBoAbI AtlccepraUraoHnofi pa6orH vr

COI,ICKAHI4C

0s.02.01

TexHolornn

cooTBeTcTBHLI nay+rofi reanusuxar\krvr coHcKaTeJI-s Anuesa OA Ha

yuenoft crerreHl4 KaHAr,rAara rexHIiqecKHX HayK no creull€ulbHocrtM

MarepuanoBeAeHl4e (e sJleKrporexuraxe) vr 05.17.03

3neKTpoxI,IMI,IqecKI4X IlpoUeccoB H 3aIqHTa OT KOppO3I',II4.

fio.nHora r{3Jro}r(eHrrfl MareprraJloB Al{cceprallull B pa6orax,

o ny6.rr u rco Ba H H brx cou cKareJr eM. OcnoeHoe coAeplK aHue AI4 cceprallzoHHorl pa6orn

uy6luxaqurx, KoTopbre AocraToqHo rroJrHo oTpaxaror ee

HLrx 5 Hay{HbIX, )KypHiLJIax, peKoMeHAoBaHHbIX BAK flpn
orpax(eHo B 10

coAepxaHl{e, r43

llpe:n4enre Pecuy6JII4KI4 TaAxraxzcraH.

[raccepraUr4oHHaq pa6ora Arzeea O.A. Ha reMy: <<CsoficrBa aJIToMI4HI{eBoro

npoBoAHr4KoBoro crrJraBa E-AlMgSi ("an4pefi") c oJIeMeHraMI4 rlo.{rpyrrlbl TaJIJITI{)

coorBercrByer rpe6onauraqNa BAK upu llpe:I{AeHre Pecny6nnru Ta4NIzt<uctau, a ee

aBTop AocroltH rrpr4cylqeHr4ro yuenoft creneHu KaHALIAaTa rexHI,IqecKLIX HayK rlo

cneuuanbHocr.f,M 05.02.01 - MarepI{aJIoBeAeHI4e (e enerrporexHllKe) u 05.17.03 -
Texsolorllq gneKTpoXI4MI4rIecKHX npoqeccoB lI 3aIIII4Ta oT Koppo3zrr4.



3arnroqeHue npr{HrTo Ha 3aceAaHr4e ceKIIlIU vqeuoro coBeTa IIO

HeopfaHl{.recrOfi, opraH1arleCxofi, Susrauecrofi upurua4HOfi xvlMkIlg^ Vlwcturyta

xtrlrrvrvr B .VI. Hnrurrana HAHT.

flpuycranallo Ha 3aceAaHl{n29 qenoBeK I43 34'IIeHoB ceKIIpII4.

pesylrrarbr roJrocoBanvrfl. (3a)> - 29 uen, ([porllB)) - Her, (Bo3AepxaJlocb) -

Her, rlporoKorl 
^rs7 

or 13.07.2020r.

flp e,qce4arenb 3 aceA anvrs',

A /;V^-/^6vnxaen B..{.A.X.H., npo$eccop

V.{eHHfi ceKperapb

/

M*/ 
3onAosaM'r

la


