
OT3bIB
o$zqnzurbuoro orrrloHeHTa Ha,{HcceprarluoHHyro pa6ory O4r,rnaeeofi Hacu$e
Eernrypo4oBHbl <<Koppoenx crlnaBa Zn+Q.5o7oAl c rarn?reM, rlHALreM vr raJrJrr4eM)),
npeAcraBneunofi Ha colacKaHl{e yuenofi cre[eHr{ KaHArrAara xr,rMzqecKr4x HayK no
cnequanbHocrH 0 5. 1 7. 03 - TexHoJlorlzf, 3neKTpoxaMrrirecKr4x rrpoqeceoB 14 3aulrrra
oT Koppo3r4r4

A xmy an o H o c m b m erv, bt d u c c ep m s I4u u. P a:p a6 orKa 3 axu4rubrx rrp ore Krop oB
u noKpblTuit gttx yBenlar{eHut cpoKa gKcnJryararryrkr Merarrr4rrecKr,rx rcoucrpyrqzfi

ocraerct AocraroqHo cloxHofi za4a'aeir. Muoroo6pa3ne Lr cJrox{Hocrb

KOppo3I4OHHbIX IpOUeCCOB, rIpOTeKarOqUX [pr4 KOHTaKTe Marepr4anoB c

oKpyxaroql4Ml4 cpeAaMll 3arpyAHrror pa^rpa6orry reoperr{qecKr4x rroAXoAoB,

rlo3BoJl{Iotrlrtx ocyluecrBntrb B nornofi Mepe ocosHaHurrfi nrr6op aocraBa i4

cuoco6os uonyqeHl44 eSSer<rnBHbIX nporeKTopoB pr 3arrlr4THbrx uorpuruff.

I4ccle4onanvrfl. Koppo3rloHHo-gneKTpoxr4Mlrr{ecKrax csoficrB Mer€urJroB r,r crrJraBoB,

Blrr4fllrvrfl arp eccrrBHblx cp eA Ha xap aKTep rrporeK aHVfl rrpoqe c c oB 83 ar4M o [eficrsufl.
{BJIsIorct nayruofi 6asofi Ant co3AaHI4.a yreHru o Koppo3r4tr rr 3arqr,rre MeraJrJroB.

B grofi cBt3H aKTy€ulbHocrb reMbl Al4cceprarlraoHHoro HccJreAoBaHr4.rr orreBHAHa r4

He Bbr3blBaer HraKaKux couneHufi.

I{enon duccepmaquoHHort padomu flBrrflercfl, pa3pa6orrca orrrr4MrurbHoro
cocraBa IIHHK-uurroMuHr4eBoro crrJraBa Zn+Q.Jo/o61, JrerlrpoBaHHoro raJrJrueM,

I{HAI4eM Lr T€lrIJII{eM, KOTOpbIe MOryT I4CIrOJIb3OBaTbCr B KarreCTBe aHoAHbrx

eSQenrranurx nporeKTopoB H uorpurufi AJrfl rroBbrrxeHr4rr Koppo3r4ousofi
crofirocru cr€rJrbHhrx KoHcrpyrqufi, u:4enufi r4 coopyx esufr..

Coomeemcmsue duccepmaquu cnequ&nbHocmu u ompucnu HayKu,

no RomopbtM oHil npedcmatilflemc.fl K 3au4ume

flncceprarluoHHar pa6ora OAunaesofi H.E. orBer{aer nacnopmy
cnequaubHocmu 05.17.03- Texuonozu.fl ofleKmpox?lrvxuuecKux npolleccor u sau4uma

om Koppo3uu - HayKa o rIpeBpaIIIeHI{tx BelqecrBa ua lreN$a3Hbrx lpaHr{r{ax r4 B

o6reue pa3nlaqHblx Sa: rloA BJILI.flHIIeM $u:zuecxHx vr xuMr4qecKr{x ckrlr kr

cIroco0ax ynpaBneHtIfl. eTnMvI npoqeccaMll: Koppo3Llfl vr tIpoTLIBoKoppo3I{oHHa.fl

3aIIII4Ta KOHCTpyKIIIIOHHbIX MaTepI{anOB; gner(TpOx}rMr{rrecKr{e, xuMr4rrecKr4e,

SusHuecrl4e I{ KoM6uuzponauuble Mero gst o6pa6orKu [oBepxHocru Marepr{aJroB.
B.racruocru:
- BrIepBbIe ycTaHoBneHbI o6rqve 3aKoHoMepHocrr4 H3MeHeHr4.fl Koppo3r4oHHo-

9JIeKTpOXUMI4qeCKLIX XapaKTepI{CTHK U Mr4KpOCTpyKTypbr r4ccneloBaHHbrx



cTIJIaBOB; nOTeHIIUUUT CTaIIUOHapHOfi Koppo3rirr{ CrrJraBOB BO BpeMeHr{ cMerrlaeTc.rr B

rloJlonfl{TenbHyro o6lacm uo Mepe Bbr.qep)KKr,r B neffrpalrHoft cpeAe;

DneKTpoxI{MKqecKI,Ie rIoreHIII{€uIbI cnJIaBoB c Ao6anrauu Jrerrrpyrcqero

KoMrIoHeHra (0.01-0.05 vac.Yo) cMelrlarorc;r B o6lacrr 6olee orplruareJrbHbrx

sHa.{eHufi, r{To cBllAerenbcrByer o rloBbrlrreHr{Lr Koppo3uoguofi crofixocrra

clJIaBoB; cKopocTb Koppo3I{I{ [pe.{noxeHHbre cocTaBbr crrJraBoB yMeHbrxaroTc_f, B

2-5 paza, coorBercrBeHuo B cpeAe oneKTponrara NaCl;
- poJlb rIpI4poAbI Iit KoHIIeHTpaquu JleruIpyloqero KoMnoHeHTa e $opunpoBaHnr4

KI4HeTu!IeCKI4X I{ sHepIeTLIqecKI,IX IIOKa3aTeneI4 npoqecca BbIcoKoTeMIIepaTypHoro

oKI{CJIeHLI' CIIJIaBOB, B TBepAOM COCTOflHLTI'.I; IIO AaHHOMy HarrpaBJreHr4ro nonyqeH

p.rIA rlHbrx BaxHbrx r{ HoBbrx pe3yJrbraroB; ycraHoBJreH runep6onu.recxufi 3aKoH

oKI{CJreHr4t CnJTaBOB; nOJITIeHbI AaHHbIe fro 3HarreHUrM 3Hepfl'rr4 aKTI4BaIIr4I4;

HafiAeH Qa:onnfi cocraB rrpoAyKToB oKI4cJreHr4{ HccneAoBaHHbrx crrJraBoB vr

IroKa3aHo, rrTo KLTHeTLTKa oKr4cJreHr.rrr rroJrHocTbro ollpeAeJlreTcr su:Hro-
xr4MurrecKr4Mn napaMerpaMu oKcr{AHbrx Qas u ilpr4poAofi Ao6aerz.

Memo d ot uccned o e aH u,fl u ucnoil b3 o nuHHufl annup amyp a

B KaqecrBe ucxoAHoro Marepl{ana ucrroJrb3oBaJru rIrrHK MapKr.r XrI

(rpauynnponauuufi), €rJrroMr{Hr4ir wapxu y''7, ranttuir,, u:nAuit u twutuir, MapoK

Ga-00,In-00 u Tl-00. ?IccneAoBaHrlr tlpoBoArlnr{cb Mr{KpopeHrreHocneKrp€LnbHbrM

(cnauupylor{r4fi ererrpouuufi Ml4KpocKorr SEM), rroreHrluocraruqecKuM

(norenquocrar II4-50.1.1), rr,rerannorpa$l4rrecKr4M (vrurpocrcou SEM cepuu AIS

2100), peHrreHoQa:onnvr (APOH-2.0) rE repnaorpaBr4MerpuqecKr4M Mero.4aMra.

Cmpyxmypa, codepucaHue u odn4n duccepmuquu

,{nccepraqr{oHHas pa6ora col{cKareJrs cocror{T Lr3 BBeAeHHf,, o6sopa

Jrlrreparyprr, rp6x DraB, BbIBoAoB, cnllcKa nr{Teparypbr r4 rrpr{noxesnfi.. Pa6ora

H3iroxeHa sa 121 crpauuqax KoMrrbrorepHoro ua6opa, BKJrarraet 29 ta6nw\, 43

pI{cyHKoB. Cuucox JrrlTeparypbl BKnloqaer I 12 naulenoeaHufi.

Bo oeedeuuu ra3Jrox(eHbr [peArrocburKr.r u ocHoBHbIe [po6JreMbl

r.rccJleAoB a$nfi, o6ocnosaHa aKTy€LnbHocTb pa6oru.

B nepeort zilane <KopposrzoHHoe rroBeAeHr{e qr{HK-aJrroMHH[eBbrx crrJraBoB

B pa3lnrrHbrx cpeAaD) rrpr4BeAeH aHaJTpr3 r4MelorlHxcs JrHTeparypHbrx AaHHbrx no

Koppo3uosnofi crofixocu{ rlr4HK-iuroMr{HlreBbrx crrJraBoB B KHcJrux, ueftrpaJlbHblx

n lrlenoqHbrx cpeAax; BbrcoKoreMrrepaTypHafl, kr sneKTpoxr4Mr4qecKa.fl Koppo3llt

III{HK-€UrcMIrHI4 eBbIX CITJTaBOB.

AHarus Jrr,rreparypHbrx AaHHbrx rroKa3brBaK)T, rrro pa3ruqHbre cBoficrBa

clJraBoB Zn5AI u Zn55A1 c uexoropbrMl,r 3JreMeHraMH nepr4o.qu.recKofi ra6ruult



I4CCJIeAOBaHbT, TaK KaK STtr cIrJraBbI HaxoAqT rIpHMeHeHI4e KaK 3aIrII4THbIe

rrOKpbITI4s CT€uIbHbIX KOHCTpyKIII{fi vr ktnenufr' vI3 H?IX. ,.{auurte o

BbrcoKoreMneparypHofi r4 oneKrpoxnMllqecKofi roppo:vu cfiIraBa Zn+O.SYo Al c

faJrJII4eM, I4HA?IeM V TaJIIIU1M B JII4TepaType [paKTHqecKI4 OTCyTCTByIOT'

pacurnpeHrre o6Jracreff rrpr4MeHeHrl{ ctIJiaBHbIX nporeKTopoB I{ [oKpbITI4fr

Ha ocHoBe uraHKa r4 €urIoMHHI4.f,, oco6euuo B arpeccI4BHbIX pa3nI4rIHbIX cpeAax,

Tpe6yer cr4creMarr4rrecKlrx r4ccJreAoBaHvri4 Kopp03I4oHHo-sJIeKTpoxI4MHr{ecKI4x

cBoficTB AaHHbrx crrJraBoB c yr{acTr4eM psA aKTLIBHbIX sneMeHTOB [epl{oAuqeci<ofi

Ta6rr4rdbr, c qenbro npoAneHr{{ CpOKa Clyx6bl cTaJIbHbIX ]1lZtrettuit' u

roHcrpyr<qnfi.

B o e mop o il an ue e [puBeAeHbr pe3ynbrarbl MI'IKpOpeHTfeHocIIeKTpaJrbHofo

aH?rJrr43A (na upu6ope SEM) cocraea crHre3r{poBaHHbrx crIJIaBoB vr I4ccnetroBaHl'It

KOpp o 3 I4 OHHO -3 JI e KTp OXI{MI4rI e c Ko f o IOBEAEHI4"fl CTIJIABA Zn+O.5o/oA,

JrerupoBaHHofo SJreMeHTaMr4 noAfpytIIIbI r€uIJII4t B CpeAe 3neKTponrara NaCl'

flOrenquoCTaTI4tIecKHM MSTOAOM I4gCJISAOBaH6fl' B 1STSHIII{OAI4HaMHT{SCKSM

peXI{Me (cropocrv pasneprKl4 IIoTeHIIIIaJIa 2 *rBlc), B cpeAe sneKrponrara NaCl

pa3[I4qHofi rouqesTpAWVloKa3aHo, t{To cKopocrb Koppo3I4H cIIJIaBa Zn+1'5o/oAI

yMeHbuaeTcr B 2-5 pef;a [pr4 nefr4poBaHl4H ero faJIJII{eM, I4HAI{eM H T€UIJII4eM

(0.005-0.I tvrac.Yo). YcranoBleHrr 3aKoHoMepHOCrH u3MeHeHI',Iq OCHOBHbIX

SneKTpoxI{MllqecKI{x xapaKTepI4CTI'IK (noreuqraaJloB KOppo3l4r{,

rrr4TTHHfoO6pa^:ona:Hvrfl, u pelaccHBa$uu) cnJraBoB or KoHrleHTparrprr{ nerupyrcql4x

KoMnoHeHTOB vr XJIOpI{A-I4oHa. MrarpocrpyKTypbl I4ccneAoBaHHbIX cIIJIaBoB

r{3yqeHbl Ha M}rKpocKoIIe SEM cepvl:z^ AIS2100. llora:allo' r{ro nerl{pyrcu1ue

OJTeMeHTbI (Ga, In, Tl), oco6eHHo u:e^4ufi.3Harlure;1bHo I43MeJIbqaIor cTpyKrypy

c[JraBa Zn+0.5o/oA1. CnnaB c TTLJIJIII9M HMeer HaI46oJIee KpyIIHyIo crpyKrypy, qeM

CTIJIABbI C |AJIJII4CM.

Tpemun zJtaga rIocBfIIeHa HCCJIEAOBAHI4IO KI4HCTI,lKI4

B rBepAoM

cocTo_rrHr4H. MeroAoN,r TepMofpaBI{MeTpI4I4 yCTaHOBneH fr4nep6onvLrecKun

xapaKTep [poqecca oKr.rcJreHlrfi crrJlaBon. BrrseJleHo, r{To OIIJIaB zn+0.5o/oAl c

TzLJIJTI4eM IaMeer MI,rHI4MaJIbHbIe BelturruHbl gHeprl4lr aKTI{BaIIHvr Lr HaUr6olruree

3HAIIEHI'IE CKOPOCTI{ OKT4CJIEHI4f,, A CIIJIABbI, NE|I{POBAHHbIE I4HAI'ICM

MaKCr4MaJrbHbre 3HarreHr{f ssQerrranuofi gHepfuu a-g{TLIBAT\74V pt uauuenruefi

ncrr{H'ofi cKopocrbro oKr4cJreHr{fl. Cunae Zn+O.So/oAl c TaJIJII4OM 3aHI{Maer

npoMexyToqHoe IISJIOX9HI4e. Onpegeleno, rITO Jlerl{pyrc111qe KoMnOHeHTbI B

rrpeAenax 0.01-0.05 vac.o/o He3HarII4TeJIbHo yBelI4qI4BaIOT oKHcJIfleMocTb

BbIcoKoTeMIIepaTypHofooKI4cJIeHI{ fBbI I I IeyKa3aHHbIXcf IJ IaBoB,



I r,rcxoAHoro crrJraBa. @asonrrfi cocran [poAyKToB oKr4cJreHus rIrdHK-aJrroMHHI4eBoro

clJraBa Zn+Q.5o7oAl, co4epxarrlero sJIeMeHToB uoArpyrrlbr r€LrrJrvrfl. 14 I4x ponb B

a}Iuru3a.

CTIJIABOB

npoqecce oKr4cJreHlr.rr o[peAeneHbl MeroAoM

florasaHo, rITo npoAyKTbr oKI{cJIeHu.f, I,I3yqeHHbIX

peHTreHoSasonoro

ABOr4HbrX rr Tpor{Hbrx

cocrorr r43 oKcr,rAonZnO, Al2O3, Ga2O3,In2O3 u T12O3.

Taruu o6pasou, [ocraBneHubre n pa6ore qenrl vr 3a4a'uu Aocrl{rHyrbr I4

perxeHbr B AocTaTorrHoM o0beMe.

Huyvruaa HorusHu pa6omot. Ha ocHoBe oKcrrepI4MeHT€uIbHbIX

uccneAoBalJvrkr ycTaHoBneHo 3aKoHoMepHocTr,r r43MeHeHI{fl Koppo3l4oHHo-

DneKTpoxllMr4qecKr4x xapaKTeplrcrplK crIJIaBa Zn+Q.Jo7o61 B 3aBI{cI4MocrLI or

coAepxaHr4s. rurrrtrs, u:r^ptvrfl, u rurIrufl., B cpeAe sneKTpoJlrEra NaCl pa:nuuuofi

KoHrIeHrpalgtztlz. I4:yuenu MexaHI/t3MbI rrpoqeccoB BblcoKoreMrleparypnoro

oKLtcJreHr4r rpofturrx clnaBoB H orlpe,qeJleHbr I4x KI4HerlrrIecKI4e rlapaMerpbl.

Pacruz$poBaH Qa:oeufi cocraB npo.{yKToB oKkrcJreHr4{ yKa3aHHbIX crIJIaBoB.

Blrnolues xurr,ru.recKprfr aHarrn3 gJreMeHTHoro cocraBa kr MLIKpocrpyKTypbI

I,ICCJIE,I OBAHHbIX CIJIABOB.

IlpuxmuqecKun sHuuthryrocmb pafiomot 3aKJlloqaerct B pa:pa6ome

orrrrirMaJrbHoro cocraBa crlJraBa Zn+O.SYoAl, rerupoBaHHofo TaJIJIIIeM, HHAHeM I'I

T€urJIr4eM, orrnqarcryrxc.{ Koppo3r,rounofi crofirocrbro I{ sauurofi I4x MaJIrIMI4

rrareHTaMr,r Pecuy6 rvKvr TaAxlrt<tEcraH.

C men eruo Ho B a3 H b, noilyu eHH btx 6 d uccep maquo HHbIx noroltcenaft,

sbtHocun brx Ha 3uu4umy

,{ocronepHocrb fioflyrreHHbrx pe3ynbraroB o6ecneqeua ucIIoJIb3oBaHI4eM

coBpeMeHuux npu6opoB r4 MeroAoB anaJrur3a crpyKrypnrtx csoficrB noJIyqeHHbIX

HoBbrx MarepnaJroB. llpone4eua orIeHKa norpelrrHocrefi 3KcnepHMeHraJIbHbIX

pe3ynbraroB c r4crroJrb3oBaHlreM coBpeMeHHbrx MeToAoB MareMarl{'Iecxofi

o 6pa6 orrcr.r H coorBercrBylo uero [porpaMMHoro o 6 e cne'{enl,lf, .

P e xo*t e ru d a 4u u n o ucn on w o 6 qH uru p %yn b mumo B d uc c epmu qufl

Pesytrrarrr LrccJleAoBanufl, Moryr 6urr ucIIoJIb3oBaHbI npeArlpl4;ITvrflMkr

rroABeAoMcrBeHHbrMra MunutcrepcrBoM rIpoMbIIuneHHocrI{ I{ HoBbIX rexnolorufi

Pecny6nnr<u TaAxuxncraH, focy4apcrBeHHoM Hayr{HoM yqpexAeHul4 I-{eurpa

HCCJTeA OB Ailr4fl. r.rHH OBarInOHHbrX TeXHOJTO| r4r4 rrpr AH P e Cn y 6 tuxu TaANurracraH,

MeT€LJIJI0BeAaM I4 IIpOLI3BOACTBeHHI{KaM, a TaKXe acnHpaHTal$[ V MaruCTpaHTaM

By3aMr4 xr4Mr{qecKoro Lr Meranirypfl4rlecKoro npoQrara, 3aHI{MaIouI4xct

BOTIpOCaMH CI{HTe3a" HOBbIX CTTJIaBOB Ha OCHOBe qI4HKa U aJIrOMI4Hprfl kr I43r{eHI{eM

r{x Koppo3l{oHHo-3neKTpoxllMl4rlecKux cnofi cre.
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Ilydnuxut4uu u nameHmbt. Co4epxauue Auccepraqur.r B Aocraro.{Hofi

Mepe orpax{aer rlocraBneHHyro rleJrb Lr 3a4a'tv, Hoczr Jrorr4qecKuit, zanepurensufi

rpu

HA

xapaKrep. Pesymrarrr pa6orrr ouy6ru4KoBaHbr n 14 ue.rarnrrx pa6orax, BKJIroqat

5 crareft B peKoMeHAyeMbIX xypHanax, peKoMeHAoBaHHbrx BAK

llpesn4enre Pecuy6ruzru TaANIaxucraH. Pa6ora raKx{e aupo6upoBaHa

MexAyHapolubrx u pecny6JrrlKaHcKr{x r<oHSepeHrlrrfx. llonyveno uamtfi rlareHr

Pecuy6nHxra TaAxraKlrcraH J\b TJ 793.

JlurtHuil ercaad aqmopa 3aKJrroqaercq B agaJrpr3e Jrr4TeparypHbrx AaHHrIX, B

[ocraHoBKe u perueurrr4 3aAarr r4ccJleAoBauuit, noAroroBKe v rIpoBeAeHI4I4

gKcrrepr4MeHT€urbHbrx r{ccJreAoBa;nufi B na6oparopHblx ycnoBr{ffx, aH€uIH3e

[onfrer{Hbrx pe3yirbraroB, n Sopvrynr{poBKe ocHoBHbrx rroJro)Keuuit I4 BbIBoAoB

ALICCepTaIIUI4.

C o o ma emcmr ue a e mop eQ ep sm a c o d eput aH uru d ucc ep ma I4u u

B anropeSepare Ar4aaeprar\krlr rlt3JroxteHbr ocHoBHbre noJIo)KeHI4t vr

BbrBoAbr, rroK€BaH BKJIaA aBTOpa B rrpoBeAeHHOe UCCneAOBAHLI9, CTeneHb HOBI43HbI

v npaKTr4qecKafl. 3HaquMocTb pe3yJrbTaToB r4ccneAoBaHvIfl, o6cyx4euu

lolyrreHHbre AaHHbre. Anrope$epar fIoJIHocrbIo coorBercrByer coAepxaHLIIo

AUCCeprarIr4oHHOU paOorbl.

Cy.urr rto HayrrHbrM BbrBoAaM AI4cceprarII4I4, ony6nzroBaHHblM Hayr{HbIM

TpyAaM cneAyeT oTMeTr.rTb, rrTo Hayrr]F.afl. r<nanr,rQuKaul{.'I coI4cKaTeJIfl BTIOJIHe

coorBercrByer lrcrcouofi yvenofi creIIeHI4 KaHAI4Aara xI4MI{qecKI4x HayK rlo

clerluanbHocrr4 05.17.03- TexHoJrorus 3neKTpoxlrMnr{ecKl{x ilpoqeccoB v3auJlrrTa

oT KOppo3I4I4.

IIo padome urvlelomcn cnedyrcu1ue sarvxeuaHun u Bonpocbt:

1. He f,cHo, noqeMy Koppo3r{oHHbre LTccJreAoBaHprfl. corrcKareneM [poBeAeHbI B

cpeAe 3neKrponrara NaCl?

2. B anccepra\un He yAeneHo oco6oe BHr4MaHrre BolpocaM TexHI4Ke

6 egouauro crlr Ii rlp oMbllulessofi 3 KoJI orI4H.

3. Kaxosa B3aI,IMocBt3b MexAy eQ$eruEnHocrbro rvro4rasuqupyrcqefo

crofirocru I{cxoAHoronoe4efi cr Bufl, Irerr4pyrorlero KoMnoHeHra I{ Kopp 03 ro HHofr

crrJraBa - ocHoBofi saIqIarHbIX [poreKTopoB rz noxpmufi?

4. fiucceprarlproHHar pa6ora MecraMr4 He Jrr{[reHa orAeJIbHbIX rpaMMarvrIecKI,IX u

CTI{JII{CTI,IqECKIZIX O UTU 6O K.

OrMe.reHHhre HeAocrarKrd pr Bolpocbr, Bo3Hr4KIrIHe B xoAe o3HaKoMJIeHlIr c

pa6orofi, HalpaBneHbr Ha yrorrHeHlre qacrHblx BorlpocoB I{ He BJII,Iflror Ha rJIaBHbie

HayqHbr e H rlp aKTHq ecKn e p e3ynbrarbl Al4ccepr ar\vu.



tl
{

3utc,ttoqeHue

,{uccepraqrroHHaf, pa6ora OAnHaenofi H.E. f,BJlf,erc.fl 3aKoHlIeHHbIM

HarrHo-r4ccJre.{oBaTeJrbcKlrM TpyAoM, BbIIIOJIHeHHbIM Ha COBpeMeHHOM HayqHOM

ypoBHe. AnropeQepar coorBercrByer coAepx{aHr{Io Auccepralluu. lloly'reunrte

aBTOpOM pe3ynbTaTbl lrccneAoBalJl..I'fl, AOCTOBepHbI, BbIBOAbI I'I3aKJIIOT{eHU{ BepHbI.

Cuvraro, qro Arlcceprarlurr OAnH aeso ir. Hacu6 e E ercuyp oAoBHbI <Kopp o: ra-a

crrJraBa Zn+O.So/oAl c ranntreM, lrHAr4eM vr r€uIJIIleM)) coorBercrByer rpe6onauurv

<<flonoxeuus o rropsAKe [pLlcyx{AeHufl, yqeHbIX crerleuel4)), yrBepxAeHHoro

flocraHoeJreHr{eM llpanurelbcrBa Pecny6nrarra TaAxut<ttcrau or 26.1I.2016r.,

J\b505, npe,qbrBnfleMbrM K KaH.qr4AarcKI{M AHccepraUH{M, a ed anrop 3acnyx{I4Baer

npucyx(Aenkrfl, yreuofi crerreHrl KaHAI,IAara xI4MI{qecKI4x HayK IIo cneIII4aJIbHocrI4

05.17.03 - TexHoJrorutr 3JreKTpoxr4Mr/rqecKux rrpoqeccoB I4 3aulura or Koppo3I4H.

OQuqnarrHtrfi onrloHeHTt

KaHAr4Aar TeXHHIIeCKI{X HayK,
3aBeAyIo u1rafi raQegp ofi <Marepll€ulo B eAeHI4e,

MerarrJryprl4r-IecKlde MaruI{HbI u o 6 opyao B aHI{e)

TaANuxcKororexHl4rlecKoroyHl4Bepcurera . -4
rrMeHH aKaAeMI{Ka M.C. OcuuH 6'}rti+
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A4pec : 7 3 4025, Pecuy6nrara TaAxnKI4craH, r.[yrnalr6e,

rrpocneKT aKaAeMI4Kos PaAxta6oBbrx, 10, TTy un'r. M. Oculau

Ter. : +992-9 I 8 -66 -8 I -7 I; E-mail : j amshed66 @mail.ru

Ilodnucu K.x.H.
. ?

Hartanau .!4.C. Ocutwu

fynor C.C.

Badypduuoe C.T.


