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o0uquanrHoro onroHeHra Ha AzcceprarluoHHylo pa6ory Alzxauoeofi Cypafie
fxanaure4oBHbl <Kopposzs cIrJIaBoe Zn5Al u Zn55Al c qepaeM, rpa3eoAr{MoM r4
HeoAI4MoM)), npeAcraBneHHylo Ha coacKaHHe y.leuofi crereH1a KaHAr4trara
xuMurrecKr.rx HayK rro cnerlaalrbHocra 05.17.03 rexHorou4_s
3NCKTPOXUMI4IICCKI4X NPOqCCCOB H 3AII]HTA OT KOPPO3IIII

Arcmy an u Ho cm b meMbr d uc c epma 4u u

LIzgel'ux, KoHcrpyKr\ufl, u coopyxeH:,z,fl Hs MeraJrJra cocraBr.sror uau6oree
3HarlHTeribHyro u IIeHHyIO qacrb ocHoBHBrX ilpor43BoACTBeHHbrx $ou4on nro6oft
npoMbllxneHHo pasnrzrofi crpaHbl, u vx 3aIr{I4Ta oT Koppo3arr rro3Bor.ser cHr{3r4Tb
sKoHoMI4rIecKHe norepl4 or Koppo3Lrv u o6ecn6.IuBaer AanbwefilrtuitrexHuqecxafr
nporpecc' 3uaHue ocHoBHbIX 3aKoHoMepHocrefi esazMo geficreux KoMrroHeHToB B
cnJlaBax Aaror Bo3Mo)KHocrb nporHo3upoBarr ceoficrBa crIJraBoB r4 otrpetre rvrr)
o6racru ux ucronb3oBaHr.I.s.

crpeltrarelrHrtfr pocr KoJII{qecrBa [por.3BoAr4Moro MeraJrJra
conpoBo)Kraerc-f, 6rrcrprn't pocroM 3KoHoMr4rrecKr4x norepb or Koppo3r4oHHoro
pa3pyrxeHnr. 3roNay cuoco6crBoBaJro TO O6CrOxreJrbcrBo, rrro [onyrrHnH
pa3BHTHe TaKIZe MeraJrJIoeMKHe OTpacnI4 npoMbrluneHHocTrr, KaK Merannypfr4r,

xl4Ml4qecKaq' ue$rauax, aBToMo6zlturrft TpaHcrrop r u aBtarrr4fl, Anfl Koropbrx
XapaKTepHo I4cnoJIb3oBaHHe BecLMa arpeccI4BHbIX cpeA, BbIcoKrrX 'reMnepaTyp W

4an:reuufi' iltts 3TI4x orpacneft Koppo3noHHar crofixocru vru xr4Mrrr{ecKoe
cotIporI4BJIeHHe KOHCTpyKIIHOHHO|O MarepHaJra- oAHa r43 BaXHeitxtux, a qacro u
e?Mafl Bax{Ha-s xapaKTepvcr*Ku, .npeAenrrc''Ia-s ua4eNHOCrr u cpoK crvx<6u
TexHoJrorr4rrecKoro o6opy4on aHkrfl .

B uacroqulee BpeM s', Ha pbIHKe craJlbHbrx KoHcrpyKqufr ece qaule cr2rJrr4
[o'sBrtrbcx ranr0aHoBble noKpbITI4.q, ilpeAcraBn-f,rorque cnJraBbr rIr4HKa c 5 xrac.o/o
anroMaHl'Ix (farm$au I) I4 I{HHKa c 55 r,rac .%o anroxrr4Hufl (fantsau II). Oanaxo
BO[pocbI ynyqlxeHl4-q AOJIfOBerrHocrr4 craJrbHbrx KoHCTpyK\urt n npoAneHr{, cpoKa
ux clyNorr ocradrc{ aKryaJlruofi sa4avefi. I4neHuo no3roMy Aacceprar-lr{oHHa-s
pa60ra ArHxaHoeofi c.4., nocB.srrleHHar paspa60rne cocraBa HoBbrx urrHK_



aJIToMI4HI{eBbrX OITJIaBOB, JIefI4poBaHHbrx rIepI{eM' npa3eoAHMOM 14 HeOAI4MOM

npeAcTaBJIfeT co6oft aKTyaJIbHoe uccneAoB a1vIe, I{MeroUI4e uayunltfi V

lrp aKTHr{ e cK:/'iL I{HTepe c.

orpa4HO, r{TO TeMaTI4Ka AHccepTaIII4I4 AnI4XaHOBOfr c.A' sau;1a oTpa)KeHI4e

Lr BKJIroqeHa B "Crpateluro Pecnydrurxu TaANzrucTaH B o6lacru HayKI4 vI

rexHoJrofr4r4 Ha 2007 - 2015 r." v B "llporpaurry BHeApeHI4q BaxHefiIxI4X

pa3pa6oroK B PecrySnzre TaANuxucraH Ha 2010-201,5 f.".

Cmenenu o,ocuoearrHocmu u docmosepHocmu ocLtoqttbtx psyilbmamog

upeKolf lendut4uiqcQopnynuposaHHux6duccepmaquu

YcranoeJleHHbre Ar{ccepTaHTOM Hayr{Hble IIOJIOXeHkIfl' flBJlfl]fTofl HOBbIMVI 14

onyonr4KoBaHbr B 1 uonorpaQraro v B cIreIII4aJIH3rIpoBaHHbIX peIreH3I{pyeMbIX

H ayr'I HbIX V3 [AHr4flX P e c uy 6 nra rcu T a4NU Kr{ CTaH'

Pe:yltrarbr r{ccneAoBaHl{.fl KOppo3lIoHHO-3JIeKTpOXlIMI4qeCKofo IIoBeAeHI{t

raJrbdaHoBbrx cITJIaItoI_ Zn5Al u Zn55Al c 4o6anxarlra P3M qepraeeoft noArpyn[lbl,

KoTopble oSo6qeHbl H IIpeAcTaBJIeHbI B AqccepTaIryu -sB11troTcs HoBbiMH' TaK KaK

cofJracHo o6sopy flr{Teparypbl cBeAeHr{fl o HHX He o6Hapyx<euo' I'lcnoJIb3oBaHI'I-a

npH6opa lIMIIyJIbcHoro lloreuqnocrara III4-50-1'1 p.nfl I4cc;teAoBatrufl'

Koppo3I4oHHo-3neKTpoXHMI{qecKHX cBoficTB o6ecneqraeaer BbIcoKl4ft ypoBeHb

AOCTOBepHOOTI{ ilOlyqeHHbrx pe3ynbraroB'

Brrno4tr, cQopuynr4poBaHHble AnuxaHoBofi c',{. enoJIHe, QOOTBeTcrByIor

ocHoBHbrM rroJroxeHvrfl.* l\tlccepTau'I4 H BHOA'T OnpeAeneuurtfr BKnaA B pa3BI'ITHH

xr4MlIKO-TeXHOJIOfI{qeaKHX IIpOUeCCOB H 3aUIHTbI OT KOppo3lIH MeTaJIJII4TIeCKHX

KoHcrpyKIII4fi.

o4enxucodep}rcflHunduccepmfl\uu,ei j3aqepLueHHocmb

/{racceprarlr4oHHafl paSora Alnxanoeofr c.f. Ha reMy <Kopposlitr cIIJIaBoB

zn5Al u zn55Al c qepneM, IIpa3eoAI4MOM II HeOAuMOM)) cocToIIT Ii3 BBeAeHILfl'

rpex rJraB, BbrBoAoB, crrl4cKa I4CIIOJIb3OBaHHOfi JII',ITepaTypbI v\ fipllJioxeHl4{'

Pabora pr3Jro)KeHa Ha 135 crpaHHII KoMIIIorepHoro HaSopa, BKJitoqa.s 55 pucyltron'

38 ra6nuqy 14 I02 Hal{MeHoBasuit' HcTotIHI4KoB nqTeparypbl' B npHnoXeHI'II4

Ar4CCepTarIr4H rrpr,rBeAeHbr KorrI4I4 MaJIIIX [aTeHTOB PeCny6nraxra TaANnKUCTaH



[onyrreHHbrx aBTopoM rro TeMe Ar4ccepTauHrr.

Iuquilrt ercryad armopo 3aKrroqaercq B aHaJrH3e nnTeparypHr,rx AaHHbrx,

HaxoxAeHI'I[ cnoco6os H perueHrrl{ tIocraBJreHHbIX 3a1a-l^, MoAepHrr3 arJnu

ycraHoBKH, rloAroroBKe u npoBeAeHvru rzccJreAoBasui,t n la6oparopHbrx ycJroBr4_flx,

crarvcrLl'IecKofr o6paSorre 3Kc[epHMeHTaJrbHbrx pe3ynbraroB, cfopvy,rapoBxe

o cHoBHbIX IIo JroxeH uft u ssteo.{o B A r4 cc eprarlprr4.

Hayaruon Ho6r.BHa u sHoqu,ryrocmb pa1omat

Ha ocHoBe 3Kc[epHMeHTaJIbHbIX r{ccJ]eAoB attwit ycraHoBjreFro

3aKOHOMepHOCTH B I43MeHeHHH Koppo3noFiHbrx Lr 3neKTpoxr.rMr.llrecKHx

xapaKTepvc"tLrKax UI4HK-aJIroMHHHeBbrx crrrraBou Zn5Al u Zn55Al s saeucr4Mocru

or coAep >Kailufl rJepvfl, npa3eoArr Ma v rr.oo"*u, B cpeAax 3neKTponzroB Nacl,

HCI 14 NaOH, rpl4 pa3nI4rIHbIX 3HarleHnflx pH cpeAbr. Hsyveurr MexaFrH3M6r

npoqeccoB BblcoKoreMneparypHoro oKHcJreHHx rpofiHux crnaBoB H orrpeAeJreHbr

I4X Kr4HeTr4rIeCKHe [apaMeTpbr.

llpaxrnvecxax 3HaquMocrb pa6oru 3aKnroqaercq B paspa6orxe

oIIrI4MaJIbHoro cocraBa crrraBoB Zn5Al H Zn55Al, nerupoBaHHbrx r.eprzeM,

npa3eoAI4MoM, HeoAHMoM, orrll4rraloquxc,fi Koppo3l4oHHofr crofixocmro vr

s aquro fi ux 2 watrcrMrr n areHTaMH P e cny6nrarn Ta4>xzKr4 craFr.

fHccepraqux Ar,xaHoeofi c.A. coorBe'crByer nilcnopm.y

cne4uonbHocmu 05.17.03-Texuoroeufl. eneKmpoxuA4uuecKux npoqeccol u 3au4uma

om Kopposuu (xutuuuecrcue uayrcu). B qacTHocrrr, Koppo3ru v7

rrp oTr4 B o Kop p o 3 H o H H a_fl 3aul14Ta KOHCTpyKrIr4oHHbrx MaTepHanoB;

3neKTpoxHMI4r{ecKI4e, xIzMHqecKHe, dlu:uvecxae 14 rcov6asupoBaHHbre Merotrbl

o6pa6orr<H noBepxHocru MarepnanoB H r.A.

Hayuntrfr acrIeKT pa6orrt HaLrSoree [oJrHo orpax{eH B loJToxeHr4{x,

BbIHocHMbIX Ha 3a[IHTy. Orueruv JrHIrIb ocHoBHbre H [pi{Hr][[HaJ]bHo BaxHbre

Anfl crreqHaJrbHocru 05.17.03, ro Koropoff errnorHeHa ilvcceprarJLlfl:
- B[epBbIe ycraHoBJIeHHbIe o6u]rae 3aKoHoMepHocru H3MeHeHHq Koppo3qoHHo-

3neKTpoxuMI'IqecKL'IX XapaKTepHcrHK Vr Mr4KpOCTpyKTypbr crrJraBoB zn5Al v

Zn55AI, nerHpoBaHHbIX P3M qepHenofi noArpynflrr. B qacrHocrLr, yeraHoBJreHo,



r{To rroreHuHarl cBo6otrHofr Koppo3HH, KaK Anfl Henefr4poBaHHbrx, TaK H 4nfl

JIefupoBaHHbIX cIIJIaBoB, Bo BpeMeHH cMerrlaercr B rroJlo)KtrrenbHyro o6lacrt no

Mepe BbIAepxKH B pa3narrHblx 3neKTponvrax or pH cpeAbr. Onpe4eleHo, r{To

yBenl4rreHl4e KoHIIeHTpaI-II4I4 xnopl4A-r4oHa crloco6creyer yMeHbrueFruro BeJrHrrHHbr

noreHl{I4aJra cso6oAHofi Koppo3l4r4 AaHHbrx crIJIaBoB, aoorBercrBeHHo Bo BceM

rrHTepBaJre pH cpeAbr; Bbrf,BJreHo, qro noreHrlHaJrbr Koppo3HH,

Ilrrrrl4Hroo6pa:onaHat v penaccnBarp4r4 Ur4HK-aJ'rroMr4FrHeBbIX cnrraBoB

(co4epNarlux 0.005-0.05 trac.%o P3M) cMeqarorcs e o6racrb nolroxr4reJibHbrx

sua'{eHHfi, r{To cBl4AereJrbcrByer o rroBbrrrreHvrv Koppo3r4ouuofi crofrxocru rIrrHK-

aJIToMI4HHeBIIX crIJIaBoB, coorBercrBeHHo B 3neKTpoJrHTax HCl, NaCl H NaOH upz

pa3nl4r{Hbix 3HaLreHuqx pH cpeAbr; ycraHoBrreHo, rrro JrernpoBaHr4e rIuHK-

aJIIoMHHHeBbIX crnaBoB IIepI4eM, [pa3eoAr4MoM H HeoAHMoM (Ao 0.05 wac.o/o),

cnoco6crByer yMeHbIUeHHto cKopocrrr Koppo3rrr4 r4cxoAHbrx crrJraBos s 2-3 pa3a)

coorBercrBeHHo B KHcirbIX, nefirpalbHblx H qeror{Hblx cpeAax;

- ponb flpnpoAbr 14 KoHueHTparJr4w nefrrpyrcu]efo KoMnoHeHra (ce, Pr, Nd) n

$opuHpoBatLru KI4HeruqecKHX v 3Hepferr4rrecKux [apaMerpoB rasodrasHoro

oKI4cJIeHrLs KHcnopoAoM crrJIaBoB Zn5Al w Zn55A1; no AaHlroMy FranpaBJreHr4ro

|IonyqeH psA HoBrIX pe3ynbraroB; ycraHoBneH ranep6oluqecxHfr 3aKoH

oKHcleHrr{ cnnaBoB; nonyrreHbr AaHHbIe rto 3Har{eHr{sM xaxyu]efrcr 3Heprr4r{

aKTr4Baq[H |IpOUeCCa OKIICJIeHHT CnJTaBOB;

- AaHHbIe o xHMIzqecKoM kr Qta:onou cocraBe [poAyKToB oKucreFra-r Zn-Al

crrJIaBoB, npe)KAe Bcero nerr4poBaHHbrx, oco6enuo npr.r BbrcoKHX TeMrreparypax;

uafi4eu Sasoeufi cocraB [poAyKToB oKr4cJreHI{.{ cnJraBoB vr rroKa3aHo, rrro

KprFIerHKa vx oKtrcreHaq rtoJlHocrblo olpeAeJl.gercr cbugurco-xI4MI4rrecKLrMH

[apaMerpaMn oKcHAHbrx $a: z npirpo4oft 4o6aexu.

3aueqaHun no d uccepma4uouuo it pu6ome:

1. B pa6ore He orpall(eHa B3al4MocBfl3b MexAy e$sexrueHocrbro

nro4H$uql4pyrorUero eos4efrcrBrrfl Ilepl4q, npa3eoAHMa, HeotrH:,rra kr Koppo3r.rossofr

ycrofivunocrblo crIJIaBoB Zn5AI u Zn55Al - ocnonofi 3arr{rrrHbrx nor<prrrrafi ?



2' Het traHHbIX o xoeQSHurreHTe reIIJIoBoro TepM'r{ecKoro pac[rr4peH'q crrJraBoB,
TaK KaK 3TI{ AaHHbIe -sBrtlorc-q BaxHbIMr4 npr4 pa6ore napbr ((cra.ub - rloKpbrrLrfl>> w
[peAcraBJItIOT I{HTepec rIpH npoeKTr4pOBaHHr{ TexHoJrofl4u HX HaHec eHufl.
3 ' He I'I3yr{eHa oKl4cJrseMocrb nerlipoBaHHbrx qHHK-anroMHHrIeBbrx curaBoB B
xr4AKOM COCTOsHr4r4.

4' B crIlcKe nrrreparypLl ro Al4cceprarr'a Bcrper{arorc.s orAenbHbre ccbrJ,rK'
cocraBJreHHbre He no fOCTy.

5' Kax u mo6ax Apyraq pa6ora, rl4cceprailnoHHa.s pa6ora AruxaHoeofi C.n. ue
JI I{UC HA fP AMMATHLICC K}IX 14 CT]'IIWICTHI{ CC KI,IX O rUA6 OX.

c o o ma e nxc mB ue a a mop e rlt ep a mo c o d ept rc a rt urc d uc c ep m, L{ u u

B anrope$epare AHcceprau,H H3Jlo)fieHbr ocHoBHbre noJrolr(eHrr.f, Lr
BbIBoAbI, rIoKa3aH BKJIaA aBTopa B IIpoBeAeHHoe I4ccJIeAoB aHvre, cTeneHb HoBH3Hbr

14 IIpaKTHr{eCKa-{ 3HaLII4MOCTb pe3yn6TaroB rlccJTeAoB aHr4fl, o6cy>x4eHsr

lonyqeHHble traHHble. AnropeSepar [oJlHocrbro coorBercrByer coAep]KaHrrro

AHccepraquoHuofi pa6orrr.

BosMoucHocmb npoKmuvecKo?o ucnoJtbsonoHutt puynbmomo6 pu6omt,t

C npaxrz'recxofi Tor{KH 3peHa.fl ueHHocrb BbrrroJrHeHr{oro Alaxauoeofi C.f.
HccneAoBaillrfl cBfl3aHa c Hayr{HbIM o6ocnosau[e err6opa nerr4pylo111ero

KoMrIoHeHTa vr ycraHoBneHrreM efo ollTHnaa:rr,uofr KoHUer{Tp a;lan) [peBbrrueHqe

xoropofi cHVXaer Koppo3I4oHHyIo crotZt<ocrb 3arqurHoro rroKp brrr4fl. Ha H3AeJrHrx
143 IIEPHbIX MCTAIIJIOB. HOSU:HA AAHHOTO ACNCKTA PA6OTU NOATBCPi11ACHA

HaJlr{qrreM 2 nareuron Pecny6rrwxu Ta4NaxzcraH Ha crrrraBoB onpereneHHoro

cocraBa' Pesyllrarst Moryr 6rt'rn [c[oJrb3oBaFrbr npeArtpq-s -rr4trMr4

noABeAoMcrBeHHbIMt't MuuucrepcrBoM rlpoMbrrxneHHocr14 rr HoBbIX rexuolorzfr
Pecny6nuxa Ta4xr4Kr4craH r,r focy4apcrBeHHoM HayrrHo_3KcnepHMeHTaJrbHoM H
[poH3 BO.4CTB eHHOM yrrp extreHrzqNa AH p e cny6nuxu Ta4NnKrrcraH.

3arcznqeuue

faccepra[vrn Am.rxauoeofi c.A. Ha reMy <Koppo:a, crrJraBo s zn5Al u
Zn55A| c qepl4eM' npa3eoAl4MoM I4 HeoAHMoM)) f,Br.f,ercs 3aKoH.{eHr-rofr Hayr{Ho-
I{ccneAoBarelrcxofi pa6orofi. B nefr Ha ocr{oBaFrar4 caMocroflTeJrbFro

BbIIIO'lrHeHHbIX aBTOpOM 3KCflepHMeHTaJrbHbrx nccJreloB auuit perueHa aKTyanbHa.fl



HayrrHa-s [po6neMa B oSnacT]/- TexHoJrofHH 3JreKTpoxr,rMr4qecKr{x npoqeccoB vr

3aIIIHTa OT KOppO3:1^vr, CBflsa]HHAfl C CyrqeCTBeHHbrM froBbrrrreHr4eM 3ooeKTHBHOCTT{

AeficrBHf, 3arrlr4rHbrx noKpbrrvfi v3 cnJraBoB Zn5Al u Zn55Al, lernpoBaHHbrx

qepr{eM, npa3eoAr4MoM H HeoAHMoM.

lly6:ruxaquu aBropa orpaxaror coAep)KaHvre Auccepraqr.rouHofr pa6orrr,

Koropat ony6ruroBaHa B Hayr{Hbrx perleH3r4pyeMbrx xypHanax u anpo6vtpoBaHa B

xoAe nucryureHufi cor4cKareJrr Ha Me)KAyHapoAHbrx Ll pecny6lHKaHcKHX

xoH Q ep enqu.sx. Aerop e S ep ar co orBercrByer coAep)r(aHuro Ar4 c ceprarlr{r4.

fluccepraqur ArzxaHoBa C.!. coorBercrByer rpeSonaHraqM (nono)KeHnfl o

flopflAKe rlpucyxAernfl yr{eHbIX cteneHefi>>, yrBep)r(AeHHoro llocraHoeJreHr.reM

flpannrerbcrBa Pecuy6lraxra Ta4xurcu 
"run 

or 26.11.2016r. J,,lb505

IIp eAT,fl BnreMbrM K KaHAHAaTCKHM AHCCepTaUU_f, M.

Anrop Al4cceprauuoHnofr paSorrr - A:ruxauoea Cypafie f>xarvrrxeloBHbr -

3acnyxllBaeT npHcyxAe]Hvfl ncxottaofi cTerreHn KaHI^r4I.aTa xHMHqecKp{x HayK

rro cnelll4anbHocrn 05.17.03 - TexHoJioruf, 3JreKTpoxr{Mr4r{ecKr4x rrpoqeccoB H

3arrluTa oT Koppo3nr4.

OQuuraan uusrf i  o[r toHeHT,

AoKTop rexHr{qecKr4x HayK, npo$eccop,

fJraBHbrr{ HayqHbrH coTpyAHr4K

Areurcrsa no rAepuoir. u pa4'Lta\voHsofr

6esonacHocru AH Pecuy1wrxu Ta4xurncrau -- \Seg- Ha:apoe X.M.

.A4pec: 7 34003, Pecuy6.rrura Ta4xuKl4craH, r.!yruaH6e,
y.rr. Xatrsa Xarznsa4e lJ a

Tere$ou: +992 918 67 64 44, E-mail: ho|nurodlS@mail.ru

llo4ruuuocrb rroArrucr{ A.T. H.,
npoQeccopa Hasaposa X.M. noArBep
Yqeuufi ceKperapb AreHrcrsa t lo f ln

v pag.r4ar1:"tosuoft 6esonacHocru AH

Pecuy6,ruru Ta4ncuKr4craH, K.T. H.
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AxNreaoe M.3.


