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OOUUUAJIbHbIII OT3bIB

BeAyrrlefi opf aHr43 ar{ LrLr Ha Ar4cceprarluoHHyro p aSory

Co4urconofi CaQapryrr CauAxour{AoBHbr

Ha reMy: (OI43I4Ko-xI4MI,IqecKI4e cBoficrBa crrJraBoB cr4crew Zn-Al, Zn-Cu u Zn-

Pb>, npe4craBJleHHyro Ha col4cKaHr4e yrreHofi crerreHr,r KauAu.qara rexHr4rrecKrrx

HayK no cleUI4zLIIbHocrI{ 2.6.17 - MarepI4aIIoBeAeHr{e (rexuzvecKrre nayxra)

Oqenrca anTyaJrbHocrlr reMbr AucceprarlrroHHoro [ccJreAoBa H uq

I-{unr u ero coeAr{HeHLI{ 3aur4Maror oco6oe Mecro B pflAy MeraJrJroB,

KOTOpbIe aKTI4BHO npI4MeH,IrcTC'r B pa3nHqHbrx orpacnrx [poMbrruJreHHo Q^tv vr

rIpoI43BoAcrBa. Ha Ha'rano XIX BeKa IIT4HK Ao6brBaJrcfl B MHpoBoM Macrxra6e He

6onee 900 rosn B roA, oAHaKo cefiqac 4o6uua quHKa B Mr4poBbrx Macrrrralax

npeBblllraer rloKa3areJlb B 10 vrznnuoHoB ToHH exefolHo. I-{vHr uaru€l rxr4poKoe

npLIMeHeHpre B COBpeMeHHbIX ycnoBkrflx B gaBvcr4MocrH or ero coprHocrkt, Arrfl

lonyrreHHt III4HKOBbIX coe4raHeHIafi, UI{HKoBIIX nonyQa6pr4KaroB, crrJraBoB Ha

ocHoBe III4HKa, a raKxte An.fI III4HKoBaHkrfl, cr€LrrbHbrx uzgelruit.

I-{zHrc IlLIpoKo IrclloJlb3yercr B uLrHKoBaHr.rH p€Bnr,rr{Hbrx nzrenufi B

KarlecrBe 3aITILITbI or Koppo3I{oHHbIX noa4eftcrnufi, xpoue qr4croro r{r4HKa, c[JraBbr



HA OCHOBe rIr4HKa TaKX(e xopouo 3arIII4IrIaIOT IOBepXHOCTII OT KOppo3I',II4.

l]nurconanraro noABepfaroTcs pa3nl,rrrH6le v3AeIWIfl 3TO JII4CTOBa' CTaJIb'

npoBonoKa, AeraJrr4 aBToMarrlnu, rtpulopoB' rpy6u rpy6oupoBoAoB I4 p€BnI4rIHbIe

Br4Abr apMarypbr. Tar<, B arpor4TeJrbcrBe, pacxoA uIiHKa cocraBJlrer npl4Mepuo 50%

oT Bcefo [onyqaeMoro MeT€uIII4rIecKoro UI4HKa I4 rlpuMepuo 650/o oql4HKoBatruofi

nrzcroeoft craJrr4. Tarxe oAHtrM I,I3 ocHoBHbIX norpe6nrelefi, qI'IHKa flBlrs'ercs.

anrouo6urbHa-s npoMbrrrrneHocrb, B roropofi 14cnonb3yrorc.f, oIII4HKoBaHHbIe

JII4CTbI.

Jfuwtqrt gKJtfld coucKamer^fl 3aKrroqaercf B anaIrvr3e n?ITeparypHblx

AaHHbrx, HaxoxAeHr4r ctrocoSoe onpeAeneHl4l Id pelxeHla-s rocraBJIeHHbIX 3al.a't,

noAfoToBKe yL [poBeAeHr4r{ I{ccJIeAoBa:nkrfl. B naSopaTopHblx ycroBl4.[x,

araruaruqecKoft o6paSorxe oKcrrepr,rMeHTaJrbHblx pe3ynbraroB, QoplrilpoBaHne

ocHoBHbIX rloJloxteHnfr' u BbIBoAoB Auccepraql4l4.

O6u4ue npuHqunw nocmpoeHun u cmpyKmypa pu6omot

,{uccepraqvoHHafl, pa6ora cocror4T I43 BBeAeHut, 4 fJIaB, BbIBoAoB, crII4cKa

nureparypHbrx r4crorrHr4KoB 14 rrpl4JloxeHu{. fiuccepraryut I,I3JIox{eHa Ha I45

crpaHr4rlax KoMrrbrorepHoro ya6opa, BKlroqaer 36 ra6twl, 58 puoyHKoB. Cuucox

nI,ITepaTypHbIX I4cToIIHI{KOB BKJIIoqaer 1 1 8 naurr,reHogaHl'Ifi .

Bo ssedeHuu pI3JIoxteHbI rIpeArIocbIJIKI4 lr rpoSneMbI

rrccneAoB a:nr4fl, o6ocnonana aKTyallbHocrb pa6omr, crpyKrypa

Ar4CCepraIIHH.

B nepeoil ?JtaBe paccMorpeHbr o6racru ucnoJlb3oBaHvrfl. IIHHKa u ero

c[JraBoB B KaqecrBe nporeKTopHoro Marepl4ana; crpyKTypoo6pa:ona[Ve LI

ceoficrna crrJraBoB rrrlHKa c EUrroMrrHr4eM, MeAbro Ir oBHHIIoM; Tenno$nsuvecrue

ceoficrea u renlodMKocrb UrrHKa, a[roMr{Hl4.s, MeAI4 vr OBI{HIIa; crpyKTypHble

cocraBJrrroqrde H Sasu B oKcrzAHbrx rIJIeHKax Ha ocHoBe TII4HK-anrcMI4HI4eBbIX

crrnaBoB; Koppo3r4oHHoe r4 aHoAHoe rIoBeAeHI4e III4HKa I4 noKpblTufil,i^a ero ocHoBe.

Taruv o6pa:ou, B cB-f,3r4 c orcyrcrBneM cl4creMarl,IqecKl{x AaHHIIX o

6usuxo-xl4Ml4qeaKl,Ix csoffcrsax crIJIaBoB III4HKa c aJIroMHHVeM, MeAbIo z oBI4HUOM

OCHOBHbIE

pacKpblra



nocnerHne 6rrrtu B3flTbI B KarlecrBe o6rexra LIccJIeAoBaHr4fl' B AaHHoI4

Arlccepralluonsofi pa6ore.

Bo emopoit zna6e rpuBeAeHbl py3yJlbrarbl

reuloSueHIIeCKI{X csOfi cre I4 Ll3MeHenufi repuoAuHaMl4qecKlax

III{HKa O €LlrOMI4HlIeM, MeAbro I4 cBuHqoM.

TeopeTI4qecKut MI4

rrpoBeAeHHbIX

lrccJre.uoBanuit.

Ha ocHoBe DKcnePI,IMeHT€tiIbHbIX

TeMneparypHat 3aBl4cl4Mocrb yAenruofr

I'ICCJIEAOBA:g.]/-.ET YCTAHOBJIEHA

renroduxocrl'I 14 rag\aeHeHzfi

I4CCneAOBaHl1rfl.

Qyuxqufi crIJIaBoB

Tpemun ana6a rrocB.rrqeHa gKcrrpr{MeHTaJIbHoMy HccneAoBaHHro KI'lHerLIKrI

oKLtcJreHI4f cnJIaBoB III{HKa C €LIIOMLIHI{eM, MeAbIO V CB?IHIIOM B TBepAOM

cocrotHl,Ill.

B vemeepmoil ?Jtane rrpuBeAeHbr pe3ynbrarbl rloreHlll4ocrarl4rlecKoro

LrccneAoBa]F{vrfl crrJraBoB rILrHKa C €UIrOMI4H!IeM, MeAbIO U CBIIHIIOM B CpeAe

oneKrponrara NaCl.

,{ucceprarllroHHar pa6ora 3aBeprxaerct o6uluuz BbIBoAaMIl, cIILIcKoM

rlr,rl4po B aHHo fi nureparyp bl I4 np I4no xeH neM.

Cmeneruu ofloaneaHHocmu u docmoeepHocmu ocHoaHbrx p%ynbmumo$ u

p e KorweH d a qufi , cfr opnyn up o 6 uHH ux e d uc c epmu quu

Buno4rr vr rroJroxreHur, cSoptuyll4poBaHHble coI4cKareJIeM, oOocHoBaHbI

CBEAEHI4-f,MI4 U IOIYIIEHHbIMI4 NPAKTLIqECKHMI4 PE3YNbTATAMH

KOMIIJIeKCOB CI4CTeMaTI4TIeCKI4X SKCnepuMeHTalIbHbIX

,{ocronepHocrb pe3ynbraroB r{ccJreAosauufi o6ecne'IeHa npI4MeHeHHeM

coBpeMeHHbrx MeroAoB u npH6opoB Ha rapl{poBoqHblx MoAepHH3I4poBaHHbIX I'1

ycOBepIxeHcTBoBaHHbIX npu6opax u ycTaHoBKaX, I4X AoCrarOqHofi

BOCIpOr{3BOALIMOCTbTO U CpaBHeHr,reM pe3ynbTaToB c AaHHbIMI4 ApyfI4X aBTOpOB.

Haufionee natlcHbtMu Huy"HbtMu p$ynbmamuMu BbIrIonHeHHbIX

r4ccne.{oBag{nft Co,{nronofi C.C., o6ecneqnBalou{ne HoBu3Hy uccnedoearunuit

flqnflnmcfl:

repMoAr4HaMnqecKr4x Qynrcqufi crrJraBoB III4HKa MapKI4 I{800 c arIroMrIHI4eM,

MeAbro r{ cB}rHrlou. YcranoBJreHbr Kr4HerI4qecKHe I{ oHeprerl4rlecKl4e napaMerpbl



npoqecca oKlrcneHrzfl, yKasaHHbrx c[JraBoB B TBepAoM cocro.aHrrz. Onpe4eJIeHbI

Sa-:onue cocraBfl-flrorrlr4e npoAyKToB oKrrcJreHHg ]IccJIeAoBaHHbIX cnJIaBoB, tl

rroKa3aHa vx ponb B MexaHI{3Me BbrcoKoTeMnepaTypHofo oKI4cJIeHI4t.

VcranosreHo BJrr4qHr4e Jrerupyroqr4x Ao6asox €urroMpIHI4L vre4vr Lr aBtrnrla Ha

Koppo3uoHHo-3rreKTpoxr4Mr4rrecKoe noBeAeHI,Ie III4HKa MapKH UB00 B cpeAe

oneKrponvra NaCl.

Ifp axm uu e c Kan 3 H uu u-M o cmu p u 6 o mw,

flpone4ennue oKclepuMeHTaJrbHbre r4ccJre4oBaHus. noMorJrr4 aBTopy

BbI-flBIITb OIITI4MaJIbHbIe KOHI{eHTpaIII4LI aJIIOMHHI4fl, l'4eALI I4 CBI4HIIa B I{I4HKe, Ha

ocHoBe qero 6sttu paspa6oranu cocraBbr crrJraBoB, ornuqarouluecfl, aHo4Hofi

ycrofivueocrbro. ZcnonrsoBaHr{e qr,rHKoBbrx crnaBoB B KaqecrBe aHoAHoro

3arrlnTHoro noKpbrrvrfl. craJrbHbrx uzgerrfi,, KoHcrpyKt\uit u coopy)KeHuit. uveet

6omruoe nper4MyrqecrBo.

llo reMe Aucceprarlr4r,r ouy6ruroBaHbr

peKoMeHAoBaHHbrx BAK Poccuficxofi @eAepauuu

4

VT

cTaTbr{ B xypHarrax,

8 crarefi B Marepnarrax

MexAyHapoAHbIX ra pecny6JlrrKaHcKr.rx ron$epeHrlr4qx, a raK)Ke flonyrreH oAHH

nrarufi rrareHT P ecny6nrarcvr Ta4xraKr{craH.

flzccepraqur- Cognxoeofi C.C. coorBercrByer nacnopmy cnequ&nbHocmu

2.6 .I7 -Marepu€rrroBeAeHue (rexHrarrecK?re Hayrra) no nyHKraM :

n.l. n.2. n.3. u.5. n.10. n.16.

3aMertaHun no duccepmaquoruruo il pa6ome

1. B pa6ore He r43yrreHbr MexaHnrrecKue ceofrcrea crJraBoB, TaK KaK

pa3paooTaHHbre crrJraBbr MofyT r{crroJrb3oBaTbcfl [paKTr4qecKr4 Bo Bcex

o6racrxx [poMblruneHHocrl{, B rlacrHocru, Anfl 3aIrII4TbI craJIbHbIX

nz ge truir., Ko H c rp yK rJuirr u c o op y x e H uit or K op p o 3 r4 r4 .

2. Anropou reuroSusr4qecKr{e r4 TepMoAzHaMurrecxue ceoficrBa c[JraBoB

I4ccJIeAoBaHbI B pexr4Me (oxJralrAeH:zfl>>. llp, 3ToM nonyqeHHbre

3HalIeHUt TeTIJIOeMKOCTT{ CIJTaBOB He COIOCTaBJIoHbT C pe3ynbTUTaMU

nonyr{eHHbrMr4 B pe)Kr4Me ((HafpeBa>> vrll Apyfr4M MeToAoM.

3. Bnra4y rofo, rrro aBTopoM He rrpoBeAeHbr r4ccneAoBaHnfl



MrarpocrpyKTypbl cnJIaBoB, KaK pe3ynbrar B pa6ore He Eadrcs

o6rxcneru4e I43MeH errufr, TepMoAI,IHaMHqecKI'Ix Qynrqrav cIIJIaBoB.

Slerupoxr4MtlrlecKr4e csoficrea crIJIaBoB BbIIIoJIHeHbI ToJIbKo B

nefi rpamnofi cp e4e oneKrpo Irara NaCl. Cre,qoeano npoBeorn uo4o6uoe

I4ccneAoBaHtre B KI4cJIIIX vr nleroqHblx cpeAax, r{To Aano 6u

BO3MO)KHOCTb [OCTpOHTb 3aBrrCr4MOCTH CKOpOCTI4 KOpp O3VII/ CIIJIaBOB OT

pH cpe4u.

,{Hcceprau}roHHa-f, pa6ora MecraMI4 He Jlrr[reHa orAeJIbHbIX

rpaMMarrrrrecKr,rx vr crprIrucrl4rlecKl4x oruu6or (nanpranaep crp. 18; 38:

44:69;88 u r.A.)

6. Or4emnrre ccbIJIKH Ha nuTeparypy B crII4cKe B oSopuneHbl He IIo

rpe6onaunsrt |OCTA.

OrNle.reHHbre 3aMe'rauufl He yMonrror Hayr{Hyro vr [paKTuqecKylo IIeHHocrb

AVIAC epT Ar{r4 OHH O f O r{C CneAO B AHVrfl r4 H e CHr4X{arOT ef O aKTyaJIbH O CTb.

Pa6ora BbrrroJrHeHa Ha BbrcoKoM HayrrHoM ypoBHe 14 npeAcraBrqer co6ofi

3aKOHqeHHOe r4CCJreAOBAHpIe, B KOTOpOM nonyr{eHbl CyU{eCTBeHHbIe Hayr{Hble

pe3ynbraTbr.

P e xo n eu d a quu n o Ltc n oJtb J o 6 aH uro p esyilb m a m o 6 u c cJt e d o s ald un

Pesynrraru r4ccneAoBa*vrfl.r uprane4dHHue B Al{ccepraqnouuoft pa6ore

CoAraroeofi C.C., MoryT 6urr zcnoJrb3oBaHbl rrpeArlpllflTr4fllrrkr

rroABeAoMcrBeHHbrMH MuHucrepcrBy npoMbrrilneHHocrr4 r,r HoBbIX rexsororufr

Pecny6nHrn TalxiarucraH, focyaapcrBeHHblM yr{pe)KAeHHeM <I{eHrp ro

r4ccneAoBaHrlro r'rHHoBarlr4oHHbrx rexnororufi>> HaquoHamsofi aKaAeMI4I4 HayK

TaAxuxncraHa, MerzurJroBeAaMr4 vr [por{3BoAcrBeHHr4KaMr,r, a raKxe BV3auz

4.

5.

Merannyprr4qecKoro r4 xr4Mr4rrecKoro npo Slrnefi r yve6 urrx npoqeccax.

3aKflnueHue

[uccepraquoHHar pa6ora CoAurcoeofi C. C.

xr,rMr4rrecKl,re ceoficrea crrJIaBoB cr4creM Zn-Al, Zn-Cu

3 aKoHrreHnofi nayvHo-r,rc cJre,qoBarenbcxofi p a6 orofi .

HA

VT

TeMy: <@t'rsrlKo-

Zn-Pb>>, flBrrflerefl



lly6nraxaqltu aBToPa BrIonHe

pa6orrr, Koropble onYSluroBaHbl

xypHanax. Tercr anropes e paTa aofnacyer cfi, c Auaaepraqueft .

npeAbsBn{eMbIM K KaHAI4AaTCKI'IM At4CCepraIIU.sM, a ee

CaQapryn CaurxounAoBHa 3acny)I(IlBaer npucylKAeHla.s'

flpannrenbcrBa Poccraficrcofi Oe4epaqzu or 24 ceHrx6px 2AB r. Jr&842),

KaHAr{Aara rexHr{qecKr{x HayK no crreqnallbHocrl4 2.6.I7 - Mnepl4anoBeAeHl4e

(rexuu.recKue uayxu).

Orssrs 3acny[raH kr yrBep]qeH Ha pacurl4peHHoM 3aceg:aHalz r<aSe4pu

<AeroMarn3lrpoBaHHbre 3neKTpo[pI4BoAbI) Llucrutyta 3HeprerrlKl4

TaAxurucraHa (upororol J\b 6 or << 26 >> fl:e^Bapfl' 2023r.).

llp e.qce4areJlb, 3 aBeAyroulprft ra$e4pofi

<<AsroMarLI3I4poBaHHbIe 3JIeKTpoIrpI4BoAbD>

I4ncraryra 3Heprernxla TaAxuKI,IcraHa , g4fia'"/*/
E-mail : rashidovO 9 09 @mall.ru

Ten. : (+992) 77 7 -07 -65-45

Y.reHrrfi ceKperapr raQe4pu

<AsroMarI43I4poBaHHbIe 3neKTporIpI4BoAbI)

Il4tucrt.ny ta 3Hep rerui<u TaAxI{KI4 craH a

Ten.: (+992) 777 -07 -65-35

3xcnepr, HarI€uIbHI{K orAena

<AcurapaHrypbl I4 Marl{crp arypbl)

K.T.H., CT. rlpenoAaBaTeJlb

I,Incruryra 3 Heprerlarn Ta4x r4Kncr a:c.a,

.{raccepraqrar ro o6revry kr coAepx{aHl4lo IIpeAcraBJIeHHoro Marepl4aJla'

nayunofi HoBr43He Lr npaKTurrecrofi IIeHHocrI4 ooorBerorByer rpeSonanllxvt,

yKa3aHHbrl,r s (llonoxeHrru o rrpncyxg;e:a:zr.4 yueurrx creneuefi> (lIocraHoBJIeHI4e

oTpalKaroT coAep)KaHl4e AI4CCepTaIIHOHHOI4

B BeAyITIHX HayrrHbIX peIIeH3I',IpyeMbIX

aBrop Co4xroea

ncrouoft cre[eHl4

K.r.H. Paurraaoe A.P.

K.r.H. O.uuuaen H.X.

K.T.H. ANrranoe,II.C.
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Ter. : (+992) 888- 1 I-99-93
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