
Biaryrc

o$iqifinoro otloHeHra Ha Al4ceprarlifiny poSory KopnroueHrco faHHH CepriinHH

"CrpyrrypoyrBopenHs i $isuuui BJracrr{Bocri Srngrro-pienonaxHlrx MeraJreBr4x,

oKcrrAHI4x ra 6araroroMrloHeHTHr4x KoHAeHcarlB 3 HaHoposvripnrauu

eJreMeHTaMr4", ilpeAcraBJreHy Ha ago6yrrx HayroBofo cryfleH{ AoKTopa Si:uxo-

MareMarraqHr4x HayK sa cneqianrHicrro 01.04.07 - $isuxa rBepAoro rina.

B 4Iacepraqii BpIKJIaAeHo pe3ynbrarr4 4ocri4xenr upoqecin yrBopeHH-f,

HaHopo3MipHrax crrcreM Ha ocHoBi Merariis (Zn, Cu, Ni ra iuurrax), ixuix oxcraAie

(ZnO, NiO i CuO), a raKox 6araroereMeHrHr{x cucreM 3 roHaA 5-rn pisnux

ueralin 3 ByrneqeM 3a yMos 6rr,r:rrr4x Ao repMoAnHarvriqnoi pinHoearu, a raKox(

pe3ynbrarra 4ocni4xeHb ixuix BJracrr4Bocrcfi i MoxJrraBocri ixuix npaKrr{rrHux

3acTocyBaHb.

BaxlusuMu e xr< $yngaueHTilirbHr4rl, rarc i nprar<tagHufi acueKTrl TaKr4x

gocni4xenr. flpoqecu oaMooprani:aqiI lla uacurraSax ni4 oxpenrux arouiB Ao

rpracrzuliunoi crpyxrypa e $yu4anrelrraJTbHr4M rrr4raHHxrra Si:arcrr rBepAoro rila.

Bonu 3aKJlaAarorb ocHoBu pi:nomanirrs MaKpocucreM .rrK uexHnoi, rar i xueoi

rIpI4poAI4, ro6ro Harlrofo xI4TT-f,. Xoqa uepuri HaHocI,IcreMI{ Mer€Llin 
- 

xoloi4u

3oJlora - 6ynra npr,rroroBneni rqe Mafixnou @apageen y 1847 poqi, lypxtuunil

po3BrlTOK HayKI4 ilpO r{aHOpO3MlpHr MaTeplZLjIpI rorraBcf rrlcJrfl BIAKpHTTfl

ByrneIIeBHX $ynepeHin 1985 poKy. Texnorori.rHi ycuixll g rainiarroplrcaqii

erevreHriB eneKrpouir<rz :4ifienktrrrl Epopr,rB e o6nacri KoMr'rorepie i o6qracreHr.

Hapasi uepe4oni rexnororii erexrponixu orepyrorb Ha posuipax 4 HM i

ua6nnxalorEc-fl .(o Macrura6ie 3apoAxeHH, Kpt4crani.rHoi crpyKTypra. Touy, xr<

Syn4avreutalrui, ral( i upraxna4ui AocriAxenHx upoqecin caMoopranisarlii i

MoxJll4Boc:refi r<epyBaHHfl HIrMH Ha HaHoMacru:ra6i 
- 

rqo 1 e reMolo AanoT po6orra

CYMCbKHfi ,IIEPXABI{
YHIBEPCHTET

Bx. |&
"48" t

*ruY',?
- e 6esneper{Ho arcTyaJrbrrr{Mrr.
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06'ercrou 4ocri4NeuHx B AuceprarIifiHifi poSori 5yu rpol{ec

caMoopranisaqii pi:uux 3a eJreMeHTHr4rvr cKnaAoM r(oHAeHCariB e riaHopo:naipHllH,tu

eJIeMeHTaMI4 rlpl{ nepexo4i napr{ B Br4coxoqr.Jcrolvry iuepruonay cepeAonulqi B

cKoHAeHconasrafi craH 3a yMoB, sa6.umxesr.{x Ac repMoAuHauiquoi pienonaru, ra

rIpI4 Bl4Kopacrauui cHCTeM [Jra3Ma-KoHreFrcar a6o xiMi.rHo aKTHBHe cepeAoBr4qe-

KOHAeHCaT.

IlpegnreroM Auceprauifinoro AocriANeHHri 6y tu rpoqecn :axoHonripr+oc'ri

ra MexaHisuu crpyKrypoyrBopeHH-s ra Qi:r.luni eracrrsocri uauocrpyKrypoBaHr{x

6nra:rxo-pisHoeaxur4x KoHAeHcaris oAHoKoMrroHeHTHr{x i SararonoMrroHeHTHrrx

cr4creM Ha ocHoBi Nrera,ris ix oxcuAiB Ta Byrneqlo.

fucepraqin cKJraAa€l'berr : anorauii, uepe,rii<y yN4oBHr{x no3HaqeHE,,

Bcryny, 6-rn po:4i:rin, ri,rcnoexix, cur{cKy nileparypn i troAarxy :i crrr4cKoM

nySrixaqifi as'ropa 3a reMoro gucep'laqii.

Y nepmomy posgi.rri 4xcepraqii :po5,reno rpyHroBHufi orla4 nireparypn :a

rr{oAo axrya,rr,Hocri o6'exriereMoro 4ocri4xeuHx, HaBeAeHo in$opl,rauilo

4ocni4xeuux, ocHoeFri ei4ouocri uogo oco6nasocrefr ixuix crpyKrypHr4x

xapaKTepncrr4K, nteroAis oAepxaHlrs.) Ta ix rparlr.r.rui :acrocyBaHHf,. Ha ocHosi

npoauari3oBaHux nirepar5z pH nx AaHHX Brz3EraqeHo Ha[prMKr4 Ao cni.{xeHH-[.

fpyrufi pos4i,r 4ucepraqil nigee4euo )Jnnr orr{cy rexHoJroriqsirx ocnoB

orpI,IMaHH, IraHocrpyKTypoBaHr.rx KoHAeHcar-iB sa 5-,rHsnKo-pieHoeaxHrrx yNroB Ta

nterogin 4ocli4xeuua ik. C)uucano nar<yynini /rMoBr{ orprrMaHHf, 6rfls},xo-

pinuouaxHr.{x KoHAexcalie, $i:rauni ocHoar4 poSoru riaKortHrrysanbHoi c}rcreMa

rrJra3Ma-KorrAeHcar, cnocoSn orpuMaulrfl nopucrr.rx HaHocucreM oKr4cris Naeranie ra

AocniAxeuH-q ix ceHcclpHux B,rracruBocreii, po:po6.rueHrafi npracrpiil 4m HaHeceHHfl

Br4coKoeHrponifrurzx 6araroe.rreMeHTHux cHCTeM Ha BHyrpiurto rroBepxHro rpy6,

npucrpifi Anfl HaHeceHH.f, 6araroereMeHTHux cr{creM Ha rrJrocKi niru<ralKu sertaxoi

n:ron1i, MeroA orpr4MaHH{ laena6pau aHo.qHo-orncrreHoro a,rrouiniro i ixssoro

BuKopr{craHHfr [nfl orpEMaHHs Br]opsgrdoBaHr.ix Mera,teBux HaHoKJlacrepie Ha

niAxnaAr<ax, Me'foA xinriqnorc't ocaludelrHfl 3 ra3oBoi cfa:u 6nltsrro pieuonaxurax
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KoHAeHcariB i 4ocni4NeHr{fl enerrpoxir,riqunx sracrusocrefr eneKrpoAis ririil-

iouuux aKyMyuropin.

Tperifi po:4i.n orrr4c)/c pe3ynbraru goc"ruigxeHH.fl eranie 3apoAxoyrBopenHr{

Ta floAanbrrroro SopnayeaHn, HaHopo:mipHnx erreMeurie rougeucarie ga 6ni{:rxo-

pinuoraxHrlx yMoB. Bvxla4ei{o pe3yJrrrrarr4 4ocli4xreHH, crpyKTypoyrBopeHHfl

xon4eucarie uuriKy, me,qar+i::wril clpyr{TytrroyrBopeHFm HaHocucreM uixemo i

xpoMy, no6y,qoeauo Mo4enh i :podlerio po3paxyHox sx,riur.r repecr4rreHH-fl ts

npoqeci HapoutryBaHHfl Kolr4eHcary, oilHCaHo oprariua,rrruuir cnoci6 i Aoc"uiANeno

lpoqec SopnrynaHHx Bilopf,AKoBaHr4x HaHocr.rcreM Hixenro ra IIrrHKy nplt

Br{Kopncrauui uenrdpanu aHoAHo ox}lcreHoro a,qrouiuiro e -qxocri uraSroHy.

y rrerBeproMy posgiri orlr4caHo pe3ynbrari{ 4ocri4xeuua

:arououipuocrefi $opnrynauux naii<po- 'ra HaHocr{creM Miai g BHKopI4craHHqM

CVD-rexuonorii. 3oxpeua, BcraHoB.[eHo, u]o 3a yMoBH MaJlr{x [epecr4rienb

ocaAxyBaHoi naprr B cr.{cleMax xir,riquo aKruBHe cepeAoBr4rrle-KoHAeHcar (ro6ro

CVD) i nra:ua-KclH,qeF{ca:' (nraluerpoHr e HariI4Jre}IFI{, po3rnfHyre B

florrepeAHr,oMy po:ai:ii) HaHocrpyKrypi4 Marorr cxoxi xapaKrepHCrI4KH: e o6ox

Br4rraAKax ni46yeaelscx Ocrneum4iscExe 4o:pieauHx qacrrrHoK, Moxyrb

Soplrynaracr, nopacri crpyKrypl,r. flpore, rrJla3MoBe HarrurreHH, Ao3BoJr{e

orpuMyBarr.{ tuaprxufi cnexrp apxirexryp Ha}IocrpyKryp i, :a:uaueHo, Iqo BoHo e

6i:mur exo.noriquunr. BcraaoereHo, rqo $i:uuiiolo flpupoAo]o cxoxocli

pe3ynbrarie :acrocytsaHHf po3rnrHyrr4x rexuo:rorifi e SrHgrxo-pinuonaxHoMy

pexraui e nogi6ue 3Hr{xeHH, euepril 4ecop6qii a4aromir, ei4nori4uo, Si:uvnara

.ru xiMiqHr,rM aKTT.IBHHM cepeAotsHuleM, u1o Aie Ha pocroBy rloBepxHto.

y utrrony po:,qi.iri Br4KJlaAeHo pe3ynr,Tarl{ AocriAxeuus cuoco6ie

orprrMaHHfl Ta naoxranocrefi rlpaxT[irrHoro 3acrocyBaHH-fl rropacrl,Ix ot<cu4ie

Nreranie. OnracaHo $opnrynaHHr HaHocHCTeM ZnO naeroAoM oKHcHeHHq ropr4crux

KoHAeHcarie qiauxy, $i:N.rui ocHoBH i oco6rurocri :apxAonepeHocy B crBopeHHX

Spaxra,rr,Ho-nepKo.risqiilur.rx rraHocucreMax Zn(J, ZnOlCuO i ZnOAtriO ra ixni

ra:oceucopui nracrunocri. BurraAeuo pe3ynbrarl{ eunaipronaHr, :uiupl



npoBiAHocri Har{ocucreM ZnA z pi:noro nroprlio;ioriero npu Ha.f,BHocri r uorirpi

BoAHIo, orpr4MaHH-rr ra ceHcoprri snacruBocrl HaHocr{crew ZnOlCuO npx pisumx

Tr{cKax noeirpx ra rrpa Ha-rrBHocri e ur,ouy Ae-fiKr4x rasis. focnigxeHo BoJlbr-

aunepui xaparreprlcrr{Kr4 $paxrzumHo-ileprolxqifiuux HaHocHCreM ZnO npa

uaseuocri n rionirpi npr4poAHoro rmy, aueroHy a6o eraHoJr. Po:rrruryro

orpl4MaHH-fl, crpyKTypHo-naop$o,'rori.{Fri i ceucopni sracrtreocri Spaxransuo-

repKon-f,Ilifinux HaHocrrcreM Ha ocHosi ZnOlNiO. Haupuriuqi po:4iny xoporxo

onl4caHo Aoc.niAxesus BrtnnBy orrruilFroro onponriueHHr HaHocucreM ZnO,

ZnOlCuO Ha xapaxreplrcrlrmri c'xpyM-Harpyra ra Aoc.iriAxeHHf qrar<rir 3apsAKr4-

po3pflAKu nirifi-ioirHoro ar{yMynfiropa ilpr.{ wrropracrauui B srocri aHoAy

HaHocl4crer'l ZnOlNiO.

y IrrocroMy po:giri oilHCaHo pe3ynbrara 4ocli4xeuux MexaHisrraie

crpyKrypoyrBopeHHr{ ra Si:lr.iHrax eracrrsocrefr noxpurrin Ha ocHosi

6araroroMrroHeHT'r{HX xap6i4ir, orpr.iMarl]rx 3a 6,rlr:mo-pisHoeax]rax yNroB.

3oxpenaa, AJrr crBopeHr{x norcpzrriB rra ocHori Cr, Co, Ni, W, Ta, Hf, Zr, Ti ra

Byrneurc BH3HarreHo ixnir.i eleueuruait i $a:oeuii cKJraA, crpyr(rypHo-

naopSonori.rni xapaKTepHCT!{K?r, uixporeepaicru. BnxoHauo MareMarr4rrHe

MotrenloBaHH.t eJreN{eHrrrolo po3rroginlr lax}rx norpmrrin. Asa-uori.rnuii ua6ip

Aocri4xeHr, BllKorralio An)r nor<pnrrin Ha oci{oBi W, Ta, Hf, Ti, Mo, Cr, Al, V ra

ByrnerIrc. BcrauoereHo :axosonripHocri crpyKrypoyrBopelrH{ norpurrin Ha

ocuoni 
.W, 

Ta, Hf, Ti, Ct, Zr ra Byrneqro 3 rpaAieuruoro sNaiuolo xouqeurpaqii

cKnaAoBllx, AJrs sKr4x raxox 4ocni4xeHo eJreMesrnufi cKJraA, crpyKTypy, $aaonufi

cKnaA i rvrixpornep4icrr. fiocrigNerro 3aKolionaipuocri sNaiHu ereMeHTHoro cKJraAy

norcpumiB npu oKr4cHeHHi ix s arrraoc$epi nonirpx.

Hafi6i.nr,m BaroMuMrr pegyr'rr,TaraMr{ Ar4ceprarlifinoi po6oru, Ha Moro

Aluxy, e nacrynui:

1. IloxasaHo, L{o Bn3Har{a,Tr,slrir tsrlJ'ri4B Ha npollec crpyKTypoyrBopenHfl

HaHocr{creu ai4irpae 6,ru:nxicrr cucrel.{r{ ro repMoAuHaltiqnoi pinuoraru,

uo, B cBolo .{epry, BH3HaqaerEcg H}I3bK}rM 3Har{eHHqM si4uocuoro
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lepecl4rreHHq ocaAxyBaFroi fiapkr. llpra qroMy BCTaHoBJreHo!, rrlo rrpupoAa

Sisiauuoro -r.r4 xiNri.{uoro aKTHBHoro cepeAoBr{ula, ulo .uie Ha pocroBy

rloBepxHlo i :HmNye eueprho 4ecopSuiI aAaronaie, icroruo Fre BilJrr.rBae Ha

rpoqec cTpyKrypoyrB0per{}rfi HaHOCacreM.

2. florasauo,, ruo za AoiloMolorc Br.{KoprlcraHxr{ cr4creMa noruoi

caMoopraui:auii HaAHr{3EKr{x nepecuireHb Moi(Ha orprlllaru i orpnuauo

ni4reoprceaui 3a crpyKrypuo-nopSororiqnuulr xapaltrepucrnKaMrr

npucraniuHi KoHAeHCarr.{ qrzHKy y nur-rrx4i rpzeunripHoi cr{cleMu

cra6o:e'q3aHl4x rrix co6oro HaHoHrdloK.

3. Crnopeua MareMaruqHa MoAeJib, rrlo Ao3Bon.se. BH3HaLrwrw sxaiHra

ni4nocuoro nepecr4r{eHmfl ocaA}KvBauoi naplr 3aJTex{Ho ni4 po:naipin :ou

4Ia$y:ifiHoro 3axouJreuH'T agaror,ria HaBKoJro cSopuoraHax HaHoxpzcra:rie.

4 . Orpuntaui cppaxra,rbr{o-[epxorsu i irui HaHocplcreMu oKcr.rAy rir{HKy r]rJrflxoM

oKucHerrHfl Hr{3bKopo:uipuoro qx}rKy craSoss'-s3aHr{x rvrix coSoro

HaHoHLIToK. BcraHor.reuo, rl(o uopSo,torin raKux cHCTeM no4i6ua Ao

rorrarKoBoi ntop$onorii uuuKy. Kpiu roro, ciMeficreo raKrix Spaxra,rruo-

repKon-f,rliintux cr{creM po3rxr4peHo Ao6aero}o oKCr4Ay nai4i a6o Hixe,rro.

5. BcrauosreHo, Iqo ni4 .rac KordAeHcaqii 6araroKoMrroHeH'ruoi napu 3a yMoB,

na6luxenux Ao repMoAraHanriquoi pisnoraru Br4coxy xou$irypaqifiuy

eurpouiro :naiuiyeauux rcourouenlie 
"\,' 

r{oHAeucarax Bn3Haqa}olb MaJIa

AoBxraHa gra$ysifruol'o repenaiqeuux anaro;iria la ix :axpinreHnx Ha

pocrorifi nonepxHi : pea;ri:aqiero uarcfiMa.rrbHo rraiquux xiN,ri.ruux:n'sgrcis.

Ili4cyuoeyror{H, Moxy KoHCTaryBarw, Li{o Ar4cepraHTxo}o orprarvrano qiny

HIr3Ky HoBprx i qiranrx pe3y.rrr,Taris, xrayr<oBa rroBrr:Ha i 4ocrouipuicrn, flKr{x He

BHKiIHKalorr cyirauiry.

Orpr,ruani fanHoro Ceprilenorc pe3ynr,Taru Malorb raKoll( Ba)I&'II4Be

rrpaKTrrqHe 3rraqeHHfl. 3oxpeura, r poSori:



1. Po:po6neni rexnorori.rHi ocHoBr4 Sopuynalrux pisulrx 3a crpyKrypHo-

naop$onoriqsurrz xapaKTeprrcrr4KaMa MeraJreBr4x, oKcHAHrax ra

6araroxoMrroHeHTHux cr4creM 3a yMoBr4 BHKopHcraHHs HaAHIr3bKllx

si,qHocHlax [epecr4r{eHb oaaAxyBanoi uapu B cucreMax rIJra3Ma-KoHAeHcar

a6o xiNri.rHo aKTHBHe cepeAoBnule-Kor{AeHcar"

2. Pospo6nesafi i sauarenroeaHi4fi yHieepcanrHafi niaxia $opvr5reaunr

BloprAKoBaHux HaHocucreM 3a Aotroh,{ororo ura6ronie auo4uo oKr4cJreHoro

a;rronainirc. Tarci BnopflAKoeaHi HauocucreMr4 Moxyrb 6yru Br4Kopr4crasi sx

ceHcopr4 ra rarali3aropu.

3. 3anarenroBaHa po:po6ra $yuxqiouurlibHr4x erelaenris yiiieepcanbHlrx

ceucopie Ha ocuoei SpamanrHo-nepKon.{qifrHux HaHocr4creM ZnO,

ZnOlCuO i ZnOA{iO. florcasaHo, rqo rar<i ceucopri Moxyrb aeneKrvBHo

AereKryBa:ru pisHi rasori peareHrr4.

4. Pospo6neui ra 3arareHrosar{i Hoei 3a np}rHrlr{iloM po6oru ioHHi

po3lraillosa.Ii s pinuonaipHr4M po3[oAinona 3oHH eposii Ha mirueui sna.{Hoi

nnoqi. 3a AorroMorolo raKrax po3nlrnloea.rir MoxHa $opuynaru

KoHAeHcarv 3a 6nusrxo-pieuonaxHr4x yMoB Ha nnyrpiruHix i soeHirunix

noBepxHflx rpy6 y riauxgi 6araroxoMrroHeHTHux i SararouapoBux

norprarrie : piauonraniruurr eJreMerrrHr4M cKnaAoM.

B rofi xe qac e Aesxi 3ayBaxeHrrfl Ao po6orn:

1. B neprroMy po:4ini, n ornsAi uoAeni 3apo.qKoyrBopeHH-rl ruac:repin na

nonepxni, KJrrot{oBy ponb rpa€ rapaMerp ri4uocuoro ilepecrrqeHHr \apv.

Kinmicno rle Br4paxeHo $opnynarnria (i"3) i (1.4) i npoinrocrpoBaHo

rpa$ir<ovi Ha pr4c. 1"2. llpore, HaBeAeni $opuynu Moxyrb IroflcHr4TLr lrr4Itre

qacruHy o6racri 2 lr.ar,eqeuoro rpaSir<a, a He Becb rpaSix. Eiruure roro?

$opnryna (1.3), Ae noraprE$u nignocnoro repecl4rreHH{ 3HaxoAl4Tbc-fl B

3HaMeHHHKy, BTparra€ CeHC ripl,I ManI,lX 3HarreHHf,X IIepecarreHH{, aAxe

posl,rip Kpr{THtIHoro 3apoAr<y ro4i Bl4.flBJl.flemcx ei4'eMHI4M. Bpaxonyroura,
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4.

rlo ui $opuynn i rpa$ix aAarltouaHo : po6ir isruux anropin, MoxHa

nopaArzri4 rpuruuuitrre craBriu.rch Ao Br4xopr4craHHfl ni:reparypHrlx Axepen.

2. Asarori.rui :ayeaikeHur 4o tlopnnynr4 (1.6), le rHcK 4opinuroe 4o6yrxy

ABox eKcrroHeHT, a orxe, Br{trBJr-flerscx 6e:po:ruipHoro BeruquHoro, i 4o

Sopuynz {2.3), Ae po:nripuicrl, ACrBx(r4Hr4 Bl4flBJlrerbc-f, oSepHeuorc Ao

po:nipnocri rncry. Ma6yri,, saN{icrr :Haxie pirnocri B IlHx BHnaAKax rpeSa

6yno Br.rKopncrarra 3HaKH rrponopuiirsocri. A5o qe npocro onHcKH upl4

ua6opi $opnyn.

Ha cr. 110 sxuro i{eBAane Sopuy:uonaHl{s: "*up 3oJrora, st<afi cnyryBaB

HaKO[HrIyBar{eM Crpy l,,t,v . "

Ha cr. 116 crsep5xyerbcs naqnuicrn opieuryloqoro Bnnr'IBy niAxlaAxr

KCI ua crpyKrypy ocaA>xeHoro Cr, npore 4oxa:in uboro (:uiuxy reKcrypa

rrrrcroro KCI i nopieHauux: uuna) He HaBeAeHo.

Po:4in 4 posnouuHa€Tbcfl g xuSHoro rBepAxeHHr, rqo "euepriq xilai.rHl,Ix

:s's:rie uix< arouauy uiti ilepeBriruye euepriro sr'xsrcy ltix arotrartia ui4i

ra KucHro" (cr. 169). Jli'reparypui 4xepena (Haupl4KrlaA, Lange's Handbook

of Chemistry, 15th Edition), e;rexrpouui AoniAnnxu

(https://wrvw.webeiements.com/copper/compoundjroperties.html) i

upaxruuulrlr AoceiA (uian oKmcJrloerbc.fi Ha nonirpi) crBepAx(yiorf,

nporr{ne}Kue. Ilpore, rIe FIe BrInI4Hyno Ha [oAanrrui pe:ynbraru.

B uyuxri 5.2.2. e irocl4rlaHHs Ha puc. 2.7. Ma6yrr, raM MaJro Syrvr

rrocuJraHHs ua inruiafi pucynoN.

B niAnraci 4o prac. 5.13 noc:riAosuicri, KoHueHrpaqifi solHro, oqeBHAHo,

nepennyraHa: croqau<y Syxa BI4qa (3000 ppm), a uorint 3Hr{xyBarlacb.

B nyuxri 5.2.5 orucauo uixasi pe3yrlhrarl{ Sopuyeauun crpyKrypu

ZnOA{iO, npore, ,K caMe HaHoci4JrI4 urap NiO, He BKa3aHo.

B qacrnui 5.3 o[].Icar{o BIIJITB na3epHoro runpouiuloBaHHfl Ha

xapaKrep uc't:r.,r<v crpyM-Harlpyra HaHocl{cr ew ZnO i ZnO I CuO. Pesynrrarh

5.

6.

7.

8.

9.
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qixani, upore MaJro AocliAxeni. Bapro 6yro 6u nunaip{ru arreKrpanbHy

sanexHicrb r{yrnueocri TaKoro ceHcopa, rrKa MorJra 6u npoflcHr4Tpr Si:ury
cnocrepex(yBaHoro ,Burqa.. Ane r-(e nxe no6axaHH-fl na rvrait6yrue.

Brca:ani 3ayBa)Ker{r{s He BrrJrr{Baiorb rra 3araJlbue Ayxe ITo3HTHBHe

BpaxeHHfl ni4 4racepraqii'i ue claerxrr, ui4 cynauie ocuonni pe3ynbraria poSoru.

AnropeQepar noBHoro uiporo suceiTrFoe nra'repiar, euicraEeurafi B

gucep:raqii. Pesyrnraru 4ucepraqii ouyS.ninonaHi B 25-ru crarr-f,x y

nrixnapo4snx i eirquguquux Saxonax xypH€l,rax, l-rt nouorpaSii i 1-vy pos4iri

uoHorpa$ii,3-x nareuru Vxpainx Ha BllHaxiA ra i-nay nareHri Vxpainra Ha

KopHcHy MoAeJlb, 11 crarr.flx 3a ,r,rarepiaranra rcoH$epeuqifr i 11 re3ax

r<onSepenqifr 
- 

3aflar.roM 53 uaymoei po6oru. Po6ora aupo6onaHa Ha Sararrox

uixuapo4uax i ni:r.u.{:Hsurax r<ouSepeHqixx"

focloripHiclr, orpuNraHr.rx B 4liceprailii pe:y;rr,rarie :a6e:nevy€rbc,

BHKopr4craHHflM cyrlacHldx anpo6onariux eKCIrep[MeHT€urL,Hr.rx naeroAin

AocniAxelrHq, y3ro4xeuicrlo reoper[4r{H,rK po3paxyuxie 3 eKclepHMeHTaJIbHHMH

pe3ynbraraua, ixnroro Hecyflepeuuicto cyqacHr,rM y{BneHHrm y 4aHifi o6nacri.

3po6neui n po6ori BlrcHoBKr4 roli.{Ho c.ni4yrorr 3 Br.rKnaAeHoro e 4ucepraqii

naarepiany. [ocronipuicrr orprrMaHr4x pe:yrirrarin raKox ni4rnepAxyerbcq

aBTopHTeroM HayKoBr.IX Br4AaHb, B -f,Kr4x onyS,tixoearii pe:yJlbraru po6oru.

Orpeuro eigsirauy, ir{o gracep:raqix Harrmcaua Kpacl{Bo}o lpaMorHo}o

yr<paiucrKoro MoBolo, BrxKTo rrpaBlln;Hy HayKoBy r:epuinororito, rci sncroBJleHHfl

.{irKi ir :po:yui;ri, xinmicrr orrucoK uag:eauafiuo MaJra. PoSora 4o6pe

npoinrocrpoBaHa i sxicso o$opnareua.

3ara;rou, Ar4ceprarlis e :aeeprreHolo HayKoBoro po6ororo, trro nupiurye

Ba?KJrrrBy HayKoBy rupod"ue*ry 
- 

BcraHotsneHHtr l,rexasi:r,rin ra sarouoNaipuocrefi

y crpyKrypoyreopeuui Ta $isnuuux BJracrr4Bocrfx 6rusr,Ko-pieHonaxHux

xoHgencarin Ha ocuoei HaHocrpyKTyp uetarie, oxcu4ie nreranin ra

6araror<oMrlorleHTHrrx cllcreM 3 3aJiyr{eFiHrIM MeraJlie :ra Byrneq}o.
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Eepyuu Ao yBaru Bce Br{rleBKa3aHe, BBaxa}o, rlo Ar4cepraqifina po6ora

"CrpyrrypoyrBopesns i $i:uuni BJracrr4Bclcri SJrrzsmo-pimronaxrlux MeraJIeBI{x,

oKcr{AHr4x ra 6araroKoMrroHeHTHr4x KoHAeHCaris s HaHoposmipuraMu eJIeMeHTaMLI"

ni4uori4ae sci\a Br4MoraM "flopxAxy rrpr.rcyAxeHHfl HayKoBr4x cryreuir",

3arBepAxeHoro ilocralroBoro Ka6iuery Miuicryie Yxpainra nir 24.07.2013 l\1b567

B rrororrHiii qunsifi pe4arrlii sie 23.A7.202A, a iT an'r'opra, Kopumu{eHKo laHna

Cepriinna, Seayuonlro, :iacJiyroBye r{a npi4cyAxer{Hfl iir HayKoBoro cryreH-a

AoKropa Siaur<o-:rrareMarur{Hux HayK 3a cueuianrnicrro 01.04.07 Si:urca

TBepAoro rina.

OSiqifiHrafi onoses:r:

uponi,4nrafi Hayxonrafi cniepoSirnrax

siaaiiry $oroHurax upoqecin

Iucrury:ry $isuxu HAFI Yxpalnra

cr. H. cn.,.qoKTop Si:.-iraar. HayK /k-- AM/{uurpvx

B IP$'O

r'd'$fl?l ?Xll?1,{Ifttralts c,'iq;li*z---rrla^


