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Bono.n;ttMttpiBHH Ha .n;ttcepTau:i10 MttpoHIOKa ,D,eHttca Banepii1oBwrn "BrrnttB 

.n;e5IKMX BH.IJ:iB ioHi3yIOLIOro BHrrpoMiHIOBaHH51 Ha BJiaCTHBOCTi IIJiiBOK OKCH.IJ:Y 

U:HHKY"' rrpe.n;cTaBJieHy Ha 3.z:i:o6yrr51 HayKoBoro CTyrreH51 KaH.n;tt.n;aTa cpi3ttKO

MaTeMaTHl.JHHX HayK 3a crreu:iaJibHiCTIO 01.04.07 - cpi3ttKa TBep.n;oro Tina 
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HarriBrrpoBi.IJ:HHKH Ha ocHoB1 oKctt.n;y U:IffiKy 3aB.IJ:51KH CBOIM ymKaJibHHM 

BJiaCTHBOCT51M MO)J(YTb IIIHpOKO 3aCTOCOByBaTHCb B 51KOCTI cpyHKU:iOHaJibHHX 

MaTepianiB .IJ:JI51 eneKTpOHHHX Ta OIITOeJieKTpOHHHX rrpHCTpOlB. Ha~rnHiCTb CHJibHHX 

B6y.n;oBaHHX IIOJiiB CIIOHTaHHOl Ta rr'c3oeJieKTpHLIHOl IIOJI51ptt3au:i1, BHCOKa .n;pei1cpoBa 

IIIBH.IJ:KiCTb eJieKTpOHiB .IJ:03BOJI51l0Tb rrpaU:IOBaTH rrpttcTp051M Ha i'x 6a3i rrptt BHCOKHX 

3HaL£eHH51x: po6oLIHX Harrpyr (> 100 B), Harrpy)J(eHocT1 eneKTpwrnoro rron51 

(3 MB/ cM) Ta BHCOKHX TeMrrepaTyp eKcrrnyaTau:ii' ( 400+500 °C). ,D,aHi MaTepianH 

· · · A3B5 6 MaIOTb CXO)J(l BJiaCTHBOCTI 3 HITPH.IJ:HHMH CTPYKTypaMH , ane MaIOTb Ha araTo 

Hlf)J(qy BapTICTb. 

HaifrroIIIttpeHiIIIHMH ccpepaMH BHKopttcTaHH51 CTPYKTYP Ha ocHoBi ZnO Ha 

.n;aHHH qac € CHCTeMH 6e3rrpoBi.n;Horo 3B
1
513KY Ta o6po6KH CHrHaJiiB, 3 06

1
CMHHMH Ta 

IlOBepxHeBHMH aKyCTHl.JHHMH XBHJI51MH eJieKTpOMexaHil.JHHX CHCTeM (BHCOKe 3Ha

tieHH51 Koecpiu:icHTa eneKTpoMexaHil.JHoro 3B
1
513ey). Ane 6iJiblll rrepcrreKTHBHHMH .n;aHi 

CTPYKTYPH c y ccpepi pa.n;iau:ii1Ho-cTii1Kttx .n;o pi3Httx BH.IJ:iB i0Hi3y10qoro BttrrpoMiHIO

BaHH51 rrpttna.n;iB, y rropiBH51HHi 3 aHanoraMH (GaN, SiC). KpiM o6'cMHHX IIIapiB 

MiKpOHHHX TOBIIJ:HH OCTaHHiM qacoM Bee 6iJiblll aKTHBHO BHKOpHCTOBYIOTbC5I TOHKi 

rrniBKH ZnO 3 TOBIIJ:HHOIO .n;o 100 HM. Pa.n;iau:ii1Ha cTittKiCTb o6'cMHHX IIIapiB BHBL£a-

. ·-· . . . 
€TbC51 B)J(e .IJ:OCHTb .n;aBHO, a OT IIOBHOro p03YM1HH51 11 MexaH13MlB B TOHKHX IIJilBKax 

ZnO Ha .n;aHHH qac r.u:e He icHyc. 

Ba)J(JIHBHM rrpaKTHl.JHHM 3aB.n;aHH51M c rroIIIyK MeTO.IJ:HK pocry CTPYKTYP ZnO 

.IJ:JI5I 3.IJ:eIIIeBJieHH51 OTpttMaHHX TOHKOIIJiiBKOBHX 3pa3KiB. TaKHM MeTO.IJ:OM MO)J(e 6yni 

BHCOKOl.JaCTOTHe MarHeTpOHHe p03IIHJieHH51, BHKOpHCTaHH51 51KOro .n;ac 3Mory Bttpo

r.u:yBaTH BeJIHKi Ta O.IJ:HOpi.n;Hi ITO rrnor.u:i 3pa3KH. y Bttpor.u:eHi IIJiiBKH, .IJ:JI51 IIOKpa-
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meHH5I mrncnrnocTeii, BBO)J,5ITh i3oBaJieHTHi .i:i:oMiIIIKH B MaJIHX .i:i:o3ax. B .i:i:aHiif po6oTi 

BHKOpHcToByBaJIHCh .i:i:oMiIIIKH Al Ta Cd Ta 3.lJ;iifcmoBanacb onTHMi3au,i5I no KiJihKOcTi 

)J,OMilllOK )J,JI5I IlOKpameHH5I pa.i:i:iau,iHHOl CTiHKOCTi TOHKHX nniBOK ZnO. 

y 3B' 5I3KY 3 ll,HM, TeMa )J,aHOl )J,HCepTau,iHHo'i po60TH, I.1(0 npHCB5IqeHa BH3Ha

qeHHIO cpiJHqHoro BilJIHBY pi3HHX BH)J,iB ioHi3y10qoro BHnpoMiHIOBaHH5I Ha MiKpo

CTPYKTypy, 30HHHH Ta cpoHOHHHH cneKTpH HeneroBaHHX Ta neroBaHHX aJIIOMiHieM Ta 

Ka)J,MiCM nJiiBOK OKCH)J,Y ll,HHKY e, 6e3yMOBHO, aKTYaJibHOIO. 

TaKO)l( Ha aKTYaJihHiCTb BHKOHaHHX B )J,HCep.Tau;i'i )J,OCJii)J,)l(eHb BKa3Y€ i Te, I.1(0 

BOHH BHKOHYBaJIHC5I y Bl)J,)J,lJil cpi3HKH i TeXHOJiori'i cpoTOeJieKTpOHHHX Ta 

MarHITOaKTHBHHX MaTep1anrn IHCTHTYTY npo6neM MaTep1ano3HaBCTBa 

iM. I. M. <I>paHu,eBHqa HAH YKpa'iHH B paMKax .i:i:ep)l(6IO)J,)l(eTHHX TeM 

N2011OUOOO143 "<l>oToeneKTpOHHi MaTepianH Ha ocHoBi neroBaHHX nnisoK ZnO" 

(2010-2012 pp.) N20113U000312 "I1po3opi eJieKTponpoBi)J,Hi nniBKH Ha OCHOBi 

neroBaHoro ZnO 3 ni)J,BHI.I(eHoIO pa.i:i:iau,iHHOIO cTiHKiCTIO )J,JI5I cpoToeneKTpOHHHx 

npHCTpo'iB" (2013-2015 pp.). 

)J,HcepTau,iifHa po6oTa cKna.i:i:aeTbC5I i3 BcTyny, niTepaTypHoro orJI5I.l:i:Y, po3.i:i:iny 

3 OilHCOM eKcnepHMeHTaJibHHX MeTO)J,HK Ta qoTHpbOX opHnHaJihHHX p03)J,1JI1B, 

BHCHOBKlB Ta CilHCKY ll,HTOBaHOl JiiTepaTypH 3 116 HattMeHyBaHh. ,Il.HcepTaU,i5I 

BHKJia)J,eHa Ha 120 cTopiHKax TeKcTy, i MicTHTh 41 pHcyHoK Ta 15 Ta6JIHU,h. OcHOBHi 

pe3yJihTaTH )J,HcepTau,iHHOl po6oTH ony6niKOBaHO B 7 CTaTT5IX B npoBi)J,HHX 

BiTqH3H5IHHX Ta 3apy6i)l(HHX )l(ypHanax Ta anpo6oBaHO Ha BiTqlf3H5IHHX Ta 

Mi)l(HapO)J,HHX HayKOBHX KOHcpepeHU,i5IX. 

ABTopecpepaT Ta HayKoBi cTarri noBHiCTIO Bi.i:i:o6pa)l(aIOTh 3MicT .i:i:11cepTau,i'i. 

OcpopMneHH5I po6oTH Bi.i:i:noBi.i:i:ae HopMaTHBaM, npHHH5ITHM )].AK MOH YKpa'iHH )J,JI5I 

KaH)J,H)J,aTChKHX )J,HcepTau,iif. Po6oTa c 3aKiHqeHOIO HayKoBoIO npau,e10, B 5IKiif 

KBanicpiKoBaHo rrpoBe.i:i:em eKcrrepHMeHTaJibHl rrpou,e.i:i:yp11, rrpoaHani3oBaHi 

o6rpyHTOBaHi pe3yJibTaTH eKcrrepHMeHTiB. 

)J.o OCHOBHHX op11riHaJibHHX pe3yJibTaTiB po6oTH CJii)J, Bi)J,HeCTH: 

1. CTBopeHH5I IIIHpoKo'i eKcrrep11MeHTaJibHO'i 6a3H 3 BeJIHKOIO KlJibKICTIO 

rrpeU,H3iHHHX MeTO)J,iB )J,OCJii)J,)l(eHH5I, TaKHX 5IK peHTreHIBCbKa )J,HcppaKTOMeTpi5I, 
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tj:loTOflIOMiHecu:em_:i:i51, KaTO)l,OflIOMiHici:J:eHU:i51, KOM6iHau:iifHe p03CiIOBaHH51 CBiTna Ta 

lH. 

2. BmrnneHo 3HaqHy pa)l,iau:iiiHy cTittKiCTb neroBaHHx Al rrnrnoK ZnO. 

CrrocTepiranacb He3HaqHa 3MIHa eneKTpHqHoro orropy 3a paxyHoK 3MemrreHH51 

KOHU:eHTpau:i"i BnaCHHX )l,ecpeKTiB rrpH "ix orrpoMiHeHHi, a)!( )l,0 cpnIOeHCiB 5·10 14 CM-2. 

3. B11Kop11cTaHH5I Ta rri)l,6ip KinbKOCTi i3oBaneHTHHX )l,OMirrroK Cd B rrniBKax ZnO 

)l,n51 rroKparr.:i:eHH51 "ix pa)l,iau:iHHo"i cTittKocTi. TaK, KOHU:eHTpau:i"i Cd (0,4 - 0,5 % ) 

po6mITb rrniBKH CTiHKHMH )l,O orrpoMiHeHH51 IIIBH)l,KHMH Ba)KKHMH ioHaMH. 

4. ):(ocni)l,)KeHH51 MO)KflHBOCTi i ecpeKTHBHOCTi 3acTocyBaHH51 pi3Horo Tttrry 

rri)l,Kna)l,OK )l,fl51 BHKOpHCTaHH51 rrp11na)l,iB Ha OCHOBi rrniBOK ZnO B YMOBax BHCOKOl 

pa)l,iau:i"i. BmrnneHo, rr.:i:o cancpipoBa ni)l,Kna)l,Ka c Kparr.:i:11M KaH)l,H)l,aToM )l,n5I TaK11x 

. .. . 
yMoB, Ha npoTHBary )l,O KpeMHICBOl Ill)l,Kna)l,KH. 

5. Po3po6Ka KOMnneKcHoro Ill)l,XO.ll,Y )l,n51 
. ... 
IHTepnpeTau:u pe3ynbTaTIB 

)l,OCni)l,)KeHH5I. 5IKHH MO)l(Ha IIO)l,inHTH Ha 2 cpa3H: 1) cnoqaTKY npH npy)KHHX 

3iTKHeHH51X eneKTpoHiB 3 51.ll,pOM YTBOpIOIOTbC51 CKna)l,Hi )l,ecpeKTHi KOMnneKCH, 3a 

q11M cni)l,yc «po36yxaHH51» rpaTKH; 2) Henpy)l(Hi 3iTKHeHH51 eneKTpOH-eneKTpOH 

rrpHBO)l,5ITb )l,O rri)l,BHII.:(eHH51 TeMnepaTyp11 rpaTKH, II.:(O npHBO)l,HTb )l,O pa)l,iau:iiiHoro 

Bi)l,rrany Ta penaKcau:i"i rpaTKH. 

6. lJ,iKaBHM pe3ynbTaTOM c OTpHMaHHH 31 cneKTpIB cpoTOnIOMiHecu:eHu:i"i 

p03IIO)l,in 3a )l,ecpeKTaMH, 51KHH CTaB ni)l,TBep)l,)KeHH5IM TeopeTHqHOl MO)l,eni 

po3po6neHoi" JlyKoM. ):(n51 nniBOK 3 ioHHHM THTIOM 3B'513Ky, 51KHMH c nniBKH ZnO, 

xapaKTepm YTBOpeHH51 CKna)l,HHX )l,e<PeKTHHX KOMnneKCiB ( aHTHCTPYKTYPHHX 

.ll,ecpeKTiB ), a He )l,e<PeKTiB THny BaKaHciif q11 Mi)l(By3onbHHX aToMiB. 

J.J:o )l,HCepTau:iifHOl po60TH MO)l(Ha 3po6HTH TaKi 3ayBa)KeHH5I: 

1. B aBTope<PepaTi, Ta if B po6oTi B u:inoMy, He np11Be)l,eHi TOBII.:(HHH BHporr.:i:eHHX 

TOHKHX nniBOK ZnO, rr.:i:o He )l,ac MO)KflHBOCTi ou:iHHTH "ix )l,e<PopMaU:iHHHH CTaH - u:e 

o6naCTb nceB)l,OMOP<PHoro pocTy (.ll,OKpHTHqHa TOBII.:(HHa), q11 o6naCTb qacTKOBOl 

penaKcau:i"i rrrn51XOM yTBopeHH51 )l,HcnoKau:iH (3aKpHTHqHa TOBII.:(HHa). 
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2. B po6oTi He IIOKa3aHo rri,IJ;6opy rreryBaHH51 .IJ:OMiIIIKOIO Al 3i 3HaXO.IJ:)l(eHH51M 

ecpeKTifBHOl KiJibKOCTi .IJ:JI51 IIOKpaw:eHH51 BJiaCTifBOCTeH, 51K HarrpttKJia,IJ;, 11,e 6yrro 

3po6rreHo .IJ:JI51 Cd. 

3. ,Zl,rr51 orrttcy cTpyKTypHttx xapaKTepttcTttK BttKopttcToByeThC51 TlJibKtt 

BepTttKaJibHttH rrapaMeTp rpaTKtt c. I 30BciM HeMae iHcpopMa11,ii' rrpo rraTeparrbHttH 

rrapaMeTp a, 51Ka ,IJ;arra 6 3Mory roBopttTtt rrpo Te qif Harrpyrtt e 6iaKciarrbHl1Ml1 q11 

MaIOTb 51KlfHCb iHIIIliH xapaKTep? 

4. lll,o.IJ:o rroxtt6oK BttMipIOBaHH51 cTpyKTYPHttx xapaKTepttcTMK B po6oTi He 6yrro 

BKa3aHO KiJihKiCTb 3pa3KiB, 51Kl BlfKOpttCTOBYBaJIIfCb .IJ:JI51 aHarrny. qlf 6yB 

CTaTifCTJiqHifH Ha6ip? 

5. 3 TeKCTY He Blf.IJ:HO, 51K 3MiHIOBarracb rycTttHa .IJ:l1CJIOKa11,ii1 3 orrpoMiHeHH51M i 

. . .. 
B3ararr1 He rrpttBe.IJ:eHa 011,rnKa 1x rycTttHtt. 

6. ,Zl,y)l(e cTttcrro B ,IJ;11cepTa11,ii' orrttcaHttH rrpo11,ec oca,IJ;)l(eHH51 rrrriBOK. XoTirrocb 6tt 

.IJ:i3HaTttCb qif 6yrrtt 51KiCb oco6rrttBOCTi B rropiBH51HHi 3 rriTepaTypHttMif ,IJ;aHifMtt? qli 

rroKpaw:ttrrtt MeTO.IJ:ttKy, po3po6ttrrtt 51Kicb HOBi By3rrtt? 5IKttMtt 6yrrtt eTarr11 6araTo

cTa.LJ,iHHoro Bq MarHeTpoHHoro po3rrttrreHH51? 

0,IJ;HaK, 3po6rreHi 3ayBa)l(eHH51 HOC51Tb xapaKTep rro6a)l(aHH51 .IJ:JI51 IIO.IJ:aJibllllfX 

. . . . 
HayKOBifX .IJ:OCJil,IJ;)l(eHb 1 He BIIJIIfBaIOTb Ha 3ararrbHY BlfCOKY 011,lHKY pe3yJibTaTlB 

po6oTtt Ta BttCHOBKlB. Ha.IJ:ii1HiCTb O.IJ:ep)l(aHttx pe3yrrhTaTiB Ta o6rpyHTOBaHiCTb 

Bl1CHOBK1B 3YMOBJieH1 BlfKOpttCTaHH51M BeJittKoro Ha6opy cyqaCHifX MeTO.IJ:lB 

eKcrrepttMeHTaJibHifX .IJ:OCJii,IJ;)l(eHb Ta a.LJ,eKBaTHiCTIO 3arrpoIIOHOBaHifX MO,IJ;errei1 3MiHtt 

MiKpocTpyKTyptt rrrriBoK ZnO, MexaHi3MiB ni.IJ:BttI1l,eHH51 pa.IJ:ia11,ii1Hoi' cTii1KocTi 

rreroBaHttx rrrriBoK ZnO Ill.IJ: .IJ:lE:IO onpoMrneHH51 B 3aJie)l(Hocn Bl.IJ: yMoB 

B11pow:yBaHH51. 0,IJ;ep)l(aHi B .IJ:ttCepTa11,ii' pe3yJibTaTtt E: BarOMifM BHeCKOM y cpi3ttey 

. . 
TBep,IJ;oro Trna Ta HarrmrrpOB1.IJ:HlfKOBe MaTepian03HaBCTBO, 

Heo6xi,IJ;HlfH Ha6ip eKcnepttMeHTaJibHifX ,IJ;aHttX .IJ:JI51 TeopeTifqHifX .IJ:OCJii.LJ,)l(eHb 

pa,IJ;ia11,ii1Hoi' CTiHKOCTi TOHKifX nrriBOK ZnO. ,Zl,ttcepTaHT BMirro BOJIO.IJ:iE: BCiMa 

Bttlll,e3ra.LJ,aHifMif eKcnep11MeHTaJibHifMif MeTO,IJ;aMif Ta .IJ:06pe iHTepnpeTye OTpttMaHi 

eKcrrepHMeHTaJibHI ,IJ;am. Pe3yrrhTaTH .IJ:HcepTa11,iHHoi' po6oTH MO)l(YTb 6yTH 

. . 
BHKOpHCTaHI np11 BHpow:yBaHHI IIJilBOK OKCH.IJ:Y 11,IfHKy, rreroBaHHX MaJil1Ml1 
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KOHQeHrpauJ5IMH 130BaJieHTHHX .IJ:OMIIIIOK Al Ta Cd, .n;n5I CTBopeHH5I 

OIIToeneKTpOHHHX IIpHCTpo'iB, IIOflbOBHX TpaH3llCTopiB Ta MiKpoeneKTpOMexaHil.fHllX 

CllCTeM 3 ni,n:B11rn:eHOIO pa.n;iau:iiiHOIO CTiHKiCTIO, a TaKO)K B 5IKOCTi npoBi,n:Horo 

npo3oporo eneKTpo.n;a y TOHKOIImBKOBllX COH5I1IHHX eneMeHTax, 3.IJ:aTHllX rrpaU:IOBaTH 

B yMoBax BHCOKo'i cpoHoBo'i pa.n;iau:i'i. 

BpaxoByIOl.fll aKTYa.JII>HlCTb TeMH, HayKoBe Ta npaKTHl.fHe 3Hal.feHH51 

o.n;ep)KaHHX pe3ynoTaTiB MO)l(Ha 3po6HTll BllCHOBOK rn:o .n;11cepTau:iiiHa po6oTa 

M11poHIOKa )J;eH11ca BanepiiioB111Ia "BrrnH:a ,n:e51KHX BH.IJ:lB IOH13YI01Ioro 

BHrrpoMiHIOBaHH51 Ha BnacTHBOCTi rrniBOK OKCH.IJ:Y U:HHKY" IIOBHiCTIO Bi,n:rroBi.n;ae 

BllMOraM II. 11, 13 "I1op51.IJ:KY rrp11cy,n:)KeHH5I HayKOBllX CTyneHiB i rrpHCBOE:HH51 

Bl.feHHX 3BaHo" (ITocTaHoBa Ka6iHeTy MiHicTpiB YKpa'iHH Bi,n: 24 nHIIH51 2013 p. N~ 

567) Ta HopMaTHBHHM aKTaM )J;enapTaMeHTY 3 aTecTau:i'i Ka,n:piB MiHicTepcTBa ocBiTH 

i HayKH YKpa'iHH, a Ti aBTop 3acnyr0Bye np11cy,n:)KeHH5I HayKoBoro cTyrreH51 

KaH,n:H,n:aTa cpi3HKO-MaTeMaTH1IHllX HayK 3a crreu:ianoHiCTIO 01.04.07 - cpi3HKa 

TBep.n;oro nna. 

CTapIIIHH HayKoBHH crriBpo6iTHHK 

lHCTHTYTY cpi3HKll HaniBrrpoBi.IJ:HHKiB 

iM. B. €. JiaIIIKapooBa HAH YKpa'iHH 

KaH,n:11,n:aT cpi3HKO-MaTeMaTH1IHHX HayK 

I1i.n;rr11c H. B. CacppIOK 3acBi.IJ:1IYIO: 

Bl.feHHH ceKpeTap 

IHCTHTYTY cpi3HKH HaniBrrpoBi,n:HHKiB 

iM. B. €. JlarnKapooBa HAH YKpa'iHH 

L(oKTop xiMil.fHHX HayK, npocpecop 

11W H. B. Cacjip10K 

d B. M. ToMarnttK 


