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oouuuAJrbrrhrft oT3brB

BeAyqefi opraHll3allrlt Ha Al{ccepral$oHHyto pa6ory PaulaAoea Arcpaua

paAxa6oBurra Ha reMy: <<csoficrBa cn'raBoB aJrroMr{H}rfl MapKr{ A7 c Hr{KeJIeM,

MeAbro u rIlrHKoM)>, flpeAcTannennofi Ha coLlCKaH]Ie yrenofi cTeIIeHII KaHA]IAaTa

rexHr{qecKlrx HayK IIo cneqIIaJIbHOCrLI 05'02'01 MarepuanoBeAel{Ee (n

3reKTporexnune).
Alcryalrnocrb reMbr Arrcceprarl[[

Kar r{3BecTHO , H& KOppo3I{IO aJIIOMI{HIIeBbIX qpoBoAoB BlusIoT I4X

xprMr/rrecKlrfi u Qaroeuft cocr aB) ATaKxe ,4eQerrH noBepxHoffn (sararbl' rrJIeHbI

u r.n.), npoucxoAflrrlue oT TpeIIII{I{, o6pasooanull4xcg Ha 3EIIOTOBKaX BO BpeM'fl

IIpoKarKlr

[pyrofi pa3HOBI{AHOCTII npI[lI}IH KOppo3}I}I €UIIOM}IHI',IeBbIX IIp0BOAOB

sBJrflroTcf 4eQeKTbI MOHTa)Ka: flopqa noBepxHocTl{ npoBoAOB BCneAcTBI4e

rpoTacKr[ Batrafl IIo rBepAoMy IPYHTY' 3aqpf,3HeHue noBepxHocTI'I npoBoAoB

lr3Becrbro rrpu [poracKllBaHrlrr rro rr3Becrxoeoft noqBe'

Anronararrrrft ,HecMoTp'I{acBoloBbIcoKyIoxuMl{qecKyIoaKTHBHocTb':

qr4cTOM BO3Ayxe oqeHb cToeK' T.K. 6HCrpo ilol(pblBaeTct toH oft orcraAnofi

nn6nroft (roruquna nopqAKa 10-6 n'rr.'r), Korop€'f, nperrf,TcrByer ero AallbHefimeuy

OKI/ICJICHIIIO. O.IEHT .IUCtbIfi AMOUUNTAfi TAKXE CTOEK IIPOTLIB 
T1:::T.

sjIeKTponI/tToB' Ho npucyTcTByloq'e B TexHI,IlIecKoM aJII.MI{HI,I' npuMecl'

IroHl{xalor ero ctofirocrb 4por}IB Koppo3HLI'



floctoffilIblMl{ [pIIMectMII B aJIIOMI{HI{}I' BeAyuIIINArA CSO€ HatIaJIO OT Cblpbt

n MaTepuaJroB, oJlyx(aqrx AJI' ero 4poI[3BOACTBa', tBJltIoTCt rperranufi u xeJle3o'

Koropbre 
il:I"t#;:" rocBbrrqe'rrf, arrrrrKoppo3rrorrHbrx, Mexa'r,tqecKbrx n

csoftcrgnpoBoAHIIKoBoro€uIoM}IH}|trf,BJlfeTcurarryalrrrofi.

ocHoBrroE coApPXArrIrE PAEOTbT

B o B B e A e H I I I I I { 3 J I o x e H b I n p e A [ o c b I J I K I , I v - o c H o B H b I e n p o 6 n e u r r

l lccneAoBavvIf l ,o6ocrrogaHaaKTyaJIbHocTbpa6otrr ,pacKpblTacTpyKTypa

o"t"tn;ul:1""u 
rrraBe paccMorpenu QnslrKo-xuMltqec:?:-"tcrBa 

cIrrIaBoB

aJrroMrrHr' c HrrKeJreM, MeAbK) r{ qrrHKoM; [peAcraBJreH o6sop Jrrrreparyp'brx

AaHHbIx s o6'actu I4cIIoJIb3o Ba,,,1g'€uIoMI[HI.I' u ero cnJIaBoB B gneKTpoTexHIIKe;

Qusuro-xurrlr.recKlle 
I[ cTpyKTypnsre cgoftcTBa o[JIaBOB aJIIOMIIHIIfl c HIdKeJIeM',

MeAbro r,[ qrrHKOM. . 
Ha ocHoBe BbInoJIHeHHOro o6ropa [oKa:]aHO' rITO csoficrso

aJrroMr,r'rreBbr c[JIaBoB, asilauraoHHofi AJrf, TexHrrKrr, asro^do6unlnoft

[poMbrruJreHHocTbl v pa3JII{tIHbrx orpacnefi TexHuKlI Xopoilo II3)rqeIIbI' qero

I{EJIb3fl CKA3AT' O CIIJIABD( CUCTCM €IJIIOMIIH}Ifi-'U*EN'' AIfiOMI{""0'*:1:--1

uilrcMltHr,[fi-qranr, T'e' AJrt Aannofi rpyffItr cIIJIaBoB LrMeIoTCt JI}ilIrb cKynble

OTpbIBOqHbIe CBeAeHI[fl' 
^rrnnarrq.1r,rrr€

Tarrarra o6pasou, B cBf,3II c oTcyTcTBIIeM cucTeMaTutIecKI,Ix AaHHbIx o

TerrJroeMKocrb vr TepMoArrgaM'rqecKl4x Qynrcqd, KrlHerrlKe oKlrcJreHut ur

aHoAHoro noBeAeH}I' c[JIaBoB aJIIoMlIHI4.tr c IIIIKeJIeM' MeAbIo 
: 1T::

[ocneAHlre 6Hrul B3tTbI B KaqecTBe o6texra IICCJIeAOBAWAL B AaHHOII

Al4cceprauuonnofi pa6ote' n^Daur,rq
Bonropofirnaneilp}IBeAeIIbIp$ynbTaTblI[ccJIeAoBaHusTeIIJIoeMKocTlII[

ugvrenenufi TepMoAI[HaI\d[tIecK[Tx Qynr*fi cnJIaBoB aJII.MIIHLIf, MapKI{ A7 c

HUKeJIeM, MeAbro II IIITHKOM - --- rr^^E^n,

TpetrnrJIaBa[ocBflIIIeHagKcnepIIMeHTaJIbHoMy}IccJIeAoBaHI4IoKI,IHeTI4KI{

r oKI[CJIoHLIfl cnJIaBoB aJIIoMIIHI,I' n,raprul A7 c HI{KeJIeM' MeAbIo I[ IInIIKoM' B

m€pAou cocroflHrrll'
B uerneProft rJraBe rIPrrBeAeHbr

nccJIeAoB ailV)fl. ATIJIaBOB aIIIOMlrHlrt MapKI4

pe3yJlbrarbr noreHllllocTaTllalecKoro

A7 c HrrKeJIeM, MeAbIo r{ q}rHKoM' B

cpeAe gJleKTponura NaCl 
^K,,rr:rrrr RLrRorrz

firacceprauli loHHa'pa6om3aBepl[aeTcf,o6qrurmBbIBoAaMI{'cruIcKoM
qr{T}rpoBaHHofi rulreparypbr rr flprrJloxcenr{eM' 

.F^,,r,^rrun fi nq6t
Hara6onee BznKHLrMr[ pe3yJr'Tara]drr Arrcceprallrro'rroft pa6or' PauulAoea

A.P., o6ecneq[Baroupre HoBIr3Iry ncc'ileAoBannfi tBJltlorcfl :



. VcranoBJreHHbre ocHoBHbre 3aKoHoMepHocrH rr3MeHeHl{f, TenJIoeMKocTu u

TepMoArrHaMrirrrecKr{x ifynrqd (snmnsnr, eHTpors u sHeprs fll66ca) cnJIaBoB

alrroMrrH1rf, MapKu A7 c HlrKeJIeM, MeAbrc n IITIHKoM B 3aBr{crlMocrrl or

TeMrreparypbr r4 KoJrr{qecrBa nempylolqero KoMnoHeHTa. florasaHo, tITo c pocroM

TeMIIepaTypbI TeIIJIOeMKOCTb, gHT€lJIbnLU II 3HTpOIIU' CnJIaBOB aJIIOMUIJHI' MapKII

A7 c H[KeJreM, MeAbrc H qLrHKoM yBernqlrBalorc.f,, a gHeprut lu66ca

yMeHbrlraercr. C yBeJrlrrreHrreM AoJITI HIiIKeJIt, MeAII u qLrHKa B aiIroMI4HuI{

lleMeHeHIIfi eHranrn uvr LI sHTpouurn paCTyT, a 3Hepn4f, lu66ca yMenbluaeTc'f, '

. floKa3aHo, rrro c pocToM TeM[eparypbr cKopocrb oKI{CJIeHnfl' CnJIaBOB

uurroMr4Hlrf, c HrrKeJIeM, MeAbIO U qrrHKOM, B TBepAOM COCTOflH}/.VT yBenuquBaerct.

,[o6asru HrrKeJrr Ao 0,5 uac.Yo yBernt[LrBaeT ycTofirIrIBOCTb aJIroMHHI',Ifl K

oKLrcJreI{I4ro, a Ao6aBK[ MeAr,r Lt qr{HKa cn}DKaror ero. CoorsercrBeHHo'

K0Kyrrlancr gHeprr{r aKTuBarlunnpu nepexoAe oT cnJIaBoB c H}IKeJIeM K CIIJIaBaM C

MeAbro lr qrrHKoM yMeHbllraerct. KoHcraHTa cKopocrl,I oKrtcJlenlftt IiIMeer nopflAoK

10-a rr/rr,r'.c-t. yctaHoBJreHo, rrro oKlrcJreHlre cnJIaBoB tulrcMl{lnvtfl. MapK}I A7 c

rrrrKeJleM, MeAbro I{ III{HKoM noArlrluterct rnrrep6orlrrecroMy 3aKoHy'

. fIorerrrILIocTaTI{TIecK}IM METOAOM B NOTEHII}IOANHAMI{IIECKOM PE)KT,IME IIPLI

cKopocrrr pa3BeprKrr norenrlr{aJra2uBlcycraHoBJleHo, rrro Ao6aBKu ner4pyK)rll4x

KoMrroHeHToB ,4o 0,5 Mlac.Yo yBeIuqEBaIoT Koppo3lloHrryrc cTofiKocTb cIIJIaBoB

aJrK)MlrHr{fl Ha 30-40%. flpn gToM orMeqaerc.fl cAB}rr noreHIII{aJIa Koppo3rlrl

IICXONHOIO CUJIABA [oJroxlrrenbnylo o6nacrr, TIOTEHIIUAJIbI

llrrrrr/rHroo6pasonanv'^ u pelacc]rBal\Et4 - B orpI4IIareJIbHoM HanpaBJIeHI'Iu oc]r

opAlrHar. flpu nepexoAe or crrJraBoB c Hr4KeJIeM K cnJIaBaM c MeAbIo I4 III{HKoM

cKopocrn Koppo3rrn yNleHbluaerct.

IlparcruuecKafl rlerrHocrb nccJreAoBaHrrfl 3aKrloqaercvrg, B ToM, B

pe3yJrbTarbr BbI[OJIHeHHbIX LTCJIeAOBaTTEI{ BbrflJleHbr cocTaBbl cITJIaBOB'

orJrrrqarouulxcf, nanuenrurefi oKl{cJlteMocrbrc npn BbrcoKIiIX TeMneparypax u

roAo6paHbr onrrrM€rJrbgbre KoHrleHTpaqau Jlerupyrotqprx Ao6asor (HnreJlfl' MeAI{

n quHra) Ars uoBbrrrreHr{fl Koppo3}roHHofi crofiKocrLt €uIroM}rHEs. B IdeloM' Ha

r{CgJre4qBaruy1it OTAeJIbHbIe COCTaB6I C1JIaBOB Ha OCI{OBS

HI{KeJIeM, MeAbIO U III{HKOM 3anIUUIeHbI M€IIIbIM naTeHTOM
ocHoBe [poBeAeHHbrx

urJrK)MrrHI{tr MapKI,I A7 c

Pecrry6nuru TaAxuKrIcraH.

O6ocnonalrnocrb tt

flonyrennrre AuccepraHToM

AOCTOBepHOCTb troryqeHlrblx pe3yJrbraroB.

ocHoBaHbr Ha pe3ynbTaTaxB pa6ore AallHbre

BbrrroJrHeHHbrx lrccJreAonanprft Quszro-xuMuqecKax cruIaBoB. BHsoArr no pa6ore

HafrHo o6ocnonanbr ?r coorBercrBylor coAep)KaHrlrc AuccepralluoHHofi pa6omI.

Marepualbl AtlccepTa\uu nporrrJllr AocTaroqHo ruupoKylo anpo6aquro' flo

TeMe orry6nmoBar{br 7 neqaurrpr pa6or, }r3 H}rx 3 cramefi B )KypH€tflil(, BXoAtIq[x



B repeqeHb BeAylqrlx pelleH3rlpyeMbrx xqpHaJroB peKoMeHAoBaHHbrx BAK upu

oobeMa TeKcTa; qr,IT4poBaHI{e

MaTepLIaJIa, UCIIOJIb3OBaHHOTO B

KOppeKTHO; 3aUMCTBOBaHHOTO

6eg ccbrJrKrr Ha aBTopa, lz6o

llpesu4ente Pecuy6rurcn T44xr4Kacrarr, nonfreHo 3 uanrrx nareHTa Pecny6nuru
TaAxraxracraH, 4 cratrefi ony6rumoBaHbr B Marepnafl€x Mex(AyHapoAHbrx kr
pecrry6lnKaHcKrfrx rcouSepenqnfi .

Opuruna-nbHocrb coAeplralrlre Ar,rcceprar\uu cocraBJr.trer 80,74Yo or o6qero

rIcTorIHI/tKOB 3aUMCTBOBaHA' Ire O6napylr(eHo. Hayrnux pa6oT, BbrrroJrHeHHbrx

coHcKareJIeM B coaBTopcrne, 6es ccbrJroK Ha coaBTopoB, He BbrrBJIeHo.

,{uccepralll{oHH€ut pa6ora ParrrraAosa A.P. srrirorHeHa Ha BbrcoKrrM

Teoperl{tlecK}IM n gKcnep}rMeHTilIbHoM ypoBHe. HccneAosa'aufl. rrpoBeAeHbr c
npLIMeHeHueM coBpeMeHHbIX MeroAoB Qusnrco-xl{MrrFlecKoro aH€ilIrd3a u

npu6opon. Bu4nranyrbre s Hefi rroJroxeHr.rr Ha)rrHo o6ocHoBaHbr r{ AoKa3aHbr.

peKoMeHAyeT acllonb3oBaTb p*ynbTaTbr

Brrno,qrr cSoprrauupoBaHbl JIoruIqHo tr o6o6qaror pe3yJrbrarbr rrpoBeAeHnbrx

r{ccnenoBaHt4u.

Be4yqar oprannsarlun

,qrrccepralluongofi pa6orn qpeArrpntrr.lrM gJreKTporexHrrrrecKofi npouurrlJrHHocrn
a Bbrcluuu yre6ublM 3aBeAeHI{f,M MranracrepcrBa npoMbrruJreHHocrr4 r.r HoBbx

TexHoJrorufi Pecrry6JrlrKr{ Ta,Axmucr€lrr, a raKxe crpaH CHf.
Hecrr,rorpfl Ha orIeBLIAHbIe Aocrr[]KeHut, pa6ota He JII/tlreHa HeAocrarKoB, K

rrr.rcJly, KoTopbIX MoxHo oTHecTr.r:

1. TennoQu3r{gecKr{e r{ccJreAoBanus. aBTopoM [poBeAeHbr
II3MepeHI{]f, TelJIoeMKocTI{ c[JIaBOB B pe)KI{Me ((OXJIDKAeHLID) B

ycnoBl{flx gKcnepr4MeHTa. YcranosreHHbre 3HaqeHr[tr TerrJroeMKocrr4

cOIIOcTaBJIeHbI c p$ynbTaTaMLI, IIoJIrIeHHbIMI,I ApyrIIMlI MeTOAaMLI.

2. Orucrenue crrJIaBoB npoBeAeHo, n rn€pgoru cocrorHlrlr. Cne4oaalo
npoBeCTU IICCJIOAOBaHUfl. OTAOJIbHbIX CIIJIaBOB, B )KUAKOM COCTOTHI/IH vI

conocTaBr{Tb noJrrreHHbre B pa3Hbrx ycJroBr4f,x p$yJrbTaTbr.

3. I4ccneAosanns. Koppo3r,roHHbrx cnoficra crrJraBoB ArrccepraHToM
rlpoBeAeHbr B cpeAe oJIeKrpoJIrITa NaCl nprr cKopocrr{ parn€pmu noreHrlriraJra
2laB/c. flpn eroM, He rrpoBeAeHbr lrccJreAoBanus, npra Apyrux cKopocrf,x
pa3BepTKrr noTeHrlvijJra Lr B Apyrux cpeAax.

4. B rerccre Aucceprapu BcrpeqarcTcr crr4JrrrrcrrirqecKr,re u rpaMMarurrecKrre
ourra6rra (crp. 33, crp. 41, c'rp. 52, crp. 67, c'rp.72, crp.83 n ap.).

Oruetrau, IITo yKa3aHHbIe 3aMeqaHnfl Hr{cKoJrbKo He cHIDItErKrr AocrouHcrBa
BbIIIOJIHeHHOIO HaTIHO|O U IIOJIe3HOTO B npaKTrArreCKOM OTHOrrreHLrIr

I{c cneAoB arrns..,{uc cepraq krfl u aBT op eQ ep ar oQ oprraneHbr B coorB ercrBrau
c tpe6onaHnsM, MarepHaJI anropeQepara *r orry6tuKoBaHHbre pa6oru BnoJrHe

oSoprraneno

ArrccepTarlrrr4

I4CXON' II3

O,IIIIHAKOBbIX

CTIJIABOB HE

cooTBeTcTByroT coAepx(aHr4ro Ar,rccepTarlHlr.



Ha ocHoBaHlrl' BbIIlelBJro)KeHHoro a'a'rl*a MoxHo 3aKJIIoqLrrb, rIT(
AI4ccepraIILtoHH€uI pa6om ParurAosa A.P. rpeAcraBJrrer co6ofi 3aBepluegrryc
HalnrHo-r4ccneAoBarenbcKyKr pa60ry, KOTOpa, KaK IIo o6reuy, TaK r{ IIo
cOAep)KaHnIO) A TapKe tIO 3HaqnMOCTr.r EOJD/IIOHHbTX Ha)rqHbrx pe3yJrbTaTOB ri
[paKTl'Iqecrofi IIeHHocrI4, [oJlHocrbro orBeqaer rpe6oaaHraru Brrcruefi
arrecrarluonuoft KoMIitccIftH npn flpesugenre Pecuy6rrarz Ta4xnxracra',
rIpeAbf,BJrteMbIM K KaH.U{AarcK}rM AI,ICCepTaIII{flM. cqEraeNd, qro aBTOp
AI'IccepraIII4LI 3acJryxHBaer npucyxAenLrfl yveuofi creneHr{ KaHA}rAara
rexHnqecKEx HayK no cneqn€urbHocru 05.02.01 MarepnanoBeAeHne (s
oneKTporexnnre).

orsrrs o6cyx46H Ha pacrr*peHHoM 3aceAaHlrr ra$e4pu o6rqefi sasurur
Foxtapcroro rccyAapcrBeHHoro yHr,rBepclrrera urra. H. Xycpana, nporoKoJr }ls 4
or 20 Hox6px 2020 r.

flpe4ce4arenr,
rc.Q.n., AorIeHr raSe4prr <O6rqas Qrnsura>
Boxrapcxoro rocyAapcrBeHHoro
yHr4Bepczrera r{M. H. Xycpaaa

V.reHrrfi ceKperapr raQegpu
<O6qax @usuro>

' Sxcnepr,
K.r.H., AorIeHr ra$e4pn <O6rqas Sasnro>
E oxrapcroro rocyAapcrBeHHoro
yHr,rBepcurera nM. H. Xycpaaa

/r/
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Anunaap4onos O.

Kapnuona P.A.

TypryH6aen M.T.



llonnoe HailBarrne: Eoxrapcrnfi rocyAapcrBeHHrrfi ynnnepcrlTer urra. H. Xycpana

A4pec: 73sl4},Xarnoncroft o6nacu, r.Eoxrap, yn.AppK6a napo4os ]''lb22a, G'l

Osnqzanurnfi cafit: http,l I www. btsu. ti

E-mail: bgu- 1 978@mail.ru

Ten.: (53222)-22253.

flonmannocrb rloAn ucetrrTypryn6aee M. T., Kapranaora P. A., u Alurr'rapAoHoB

3il6epnrc:

Ha.ranrHux Illyrypsol A)K.A.ffi€f/ ,uvt-=s[ KAA
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