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IcTopisn HayKkOBOI IKOJIN
3 (PI3MKO-XiMiYHHUX NP00OJIeM HANIBIPOBIAHUKOBOI0 MaTePiajloO3HABCTBA
IIpukapnaTchbKOro HaiOHAJBLHOIO YHiBepcuTeTy iMeHi Bacunsa Credpanuka

HaykoBi iHTepecu n0 muTaHb (i3UKU 1 TEXHOJOTIi TOHKMX HAMIBIPOBIIHUKOBUX IUTIBOK OyiIH
3anoyatkoBaHi Jimutpom @peikom me y 1964 poui mig yac HaByaHHA B acmipaHTypi JIbBIBCHKOTO
yHiBepcuTeTy iMeHi IBana DpaHka 3a mHpomos3uiliero Horo HaykoBoro kepiBHuMka mnpod. Spocimaa
JyTtuaka, 3aBimyBaua Kadeapu peHTreHoMeranopizuku. Toai pazom i3 mpod. Mukonaituykom O.I°.,
HAyKOBUM CITIBKEpIBHUKOM, NPOBOAMIMCH IOCTIKEHHSI CTPYKTYpH TOHKHX IUIIBOK XaJIbKOTEHIIIB
pTYTi, CcynabdimiB KagMmilo 1 HMHKY MeToxamH ejekTpoHorpadii. Pesynbraté mocnimkeHb Oyiu
onyOIikoBaHi B ,, YKpaiHcbkoMy (isnuHOMY XypHaii® Ta ,, Kpucramorpadii”.

Oco0inBa MpuB’ A3aHICTh 10 TOHKKX TUTIBOK XaabKOTeHIIIB oioBa (SnTe, SnSe, SnS) nos’ s3ana 3
BinpsmkennaM ®peika M y m. Baky pasom i3 mpod. JIyruakom SLM. 3 mpuBomy 3axmcry iforo
JOKTOPChKOI ucepTanii. AsepOaiiykaHChKi KOJIETM MOAAPYBAINM CHHTE30BaHI 3JIUTKH IIUX CHOIYK, K1
i TOCIIyryBaIM Ul BUPOIYBAHHS TOHKHUX IUTIBOK 13 MapoBoi (a3u BakyyMHUMH MeTonamu. HaOyruii
MOTIEPEHIA eKCIepUMEHTAIbHUM JIOCBIA AaB 3MOry 3a KOPOTKUHM NMpOMDKOK 4acy aci. @peiky .M.
IIPOBECTH KOMIUIEKCHI JIOCHIUKEHHS CTPYKTYpH 1 BJIACTMBOCTEH IUIIBOK XaJbKOI'€HIJIIB OJIOBA.
Opnepkani pe3ynpTat Oynau y3araibHeHI B KaHIuAarchKiil mucepranii @peika J[.M. “Crpykrypa i
enekTpodisnuHi BracTHBOCTI Aeskux HamiBnposigaukosux cronyk A'VBY' i A'"BY'y ronknx mniskax”
(JIpBiB, 1968). Tak 3aBepIiIHBCS MEPIINii eTam podiT i3 TOHKOIUTIBKOBOrO MaTepiao3HaBCTBA.

Hpyruii eran i3 1968 p. po3nouaBcs Bxke B IBaHO-PpaHKIBCBKOMY NENAaroriyHOMy I1HCTHTYTI
(temep — IlpukapmaTchKoMy HaIliOHaTbHOMY yHiBepcuteri imeHi Bacuns Credanuka), 10 SIKOTO
nosepHyBcst @peik J[.M. micns 3akiHdeHHs acnipaHTypu. TyT HeoO0XigHO OyJ0 MOYMHATH BCE 3aHOBO —
CTBOPUTH KOJIEKTUB, NMPUA0ATH YCTaTKyBaHHS, PO3POOMTH TEXHOJIOTII0 1 METOaH JociikeHHs. HoBwuii
HanpsAM HaAyKOBHUX pOOIT MIATPUMANIN KaHIUJIAT MEAaroriyHux Hayk, noueHt [aiayqdok I.M., imxxenepu
Boiitkis B.B., OnecwkiB C.I1., ctynentn Bosusk O.M., Makcum’ sik JI.b., KimroueBcokuii [1.I1. Ile OyB
pomMaHTHYHUHN mepion. HamaromxkyBanucst TBOpYi 3B’ I3KM 3 HAYKOBMMH 1 HaBYAIBHHUMH 3aKJIaJaMU Ta
BUPOOHMYMMH HifnpueMcTBaMu Ykpainu B Toxi me Pagsgacekomy Coro3i. OCHOBHUM JOCSTHEHHSM
CTBOPEHOI MOJIONOT HAyKOBOI IIKOJIM CJiJl BBaKaTH 3aIPOIOHOBAHMN HOBHI HampsM HOIAIBIINX
HAyKOBHUX JOCIIPKeHb. BiH crocyBaBcs po3poOKM TEXHOJOrii TOHKHMX IUIIBOK TBEPAWX PO3UMHIB Ha
ocuosi cronyk A'VBY' ta BceGiumoro mocmimkeHHs ocoGmmBocTell (GOpPMYBAaHHS iX CTPYKTYpH Ta
¢i3uuHux BiaactuBocTed. Cepesn mepHIMX YCHIIIHMX Y4YHIB BapTo Bia3HauuTu mpod. [amymaka M.O.,
nou. bpogun 1.1, nou. Comonmunoro S.B., mom. Koctuka b.®. 3HayHMii BHECOK y MpOBEACHHI
JOCII/DKEHb Ha IMEpIIMX eTanax BUKOHAaHHA poOiT BHecnu npou. beneit MLI. ta cr.H.cii. Macnsak M.T.
Oco0J1MBO CIIPUSUTH MPOBEICHHIO HAYKOBHX JIOCHTI/PKEHb HIMPOKAM (POHTOM (BHUPOIIYBaHHS IUTIBOK,
JOCIIIPKEHHS iX Mopdosorii moBepxHi Ta CTPYKTYypH, BU3HAYEHHS OCHOBHHMX 30HHHMX IIapaMeTpiB Ha
OCHOBI BUBUYCHHSI KIHETHYHHX SIBHII) TEXHOJIOTT4HI po3pobku imx. Huua B.A. ta nor. [TaBmoka M.®. ¥
80-90 pp. XX cT. yCHilIHO BHKOHAIM 1 3aXMCTHIM KaHauaatchki mucepranii [amymak M.O. (JIbBiB,
1977), bpomuu I.I (JIseiB, 1978), Oneceki C.I1. (JIsBiB, 1982), Cononnunuit 51.B. (YepwniBmi, 1982),
Koctuk B.®. (Yepnismi, 1983), Illmepyn B.M. (JIsBi, 1983), Ilepkariok L. (JIeBiB, 1985),
Mexunoceka JILY. (JIsBiB, 1990). Oco6mMBO CiiA BiA3HAYMTH IUTTHE HAYKOBO-BUPOOHHMYE i
TOBApPHUCHKE CIIBPOOITHULUTBO 3 , [I03UTpOH” — TOXI MEpeIOBUM MiANPUEMCTBOM MIKPOEIEKTPOHIKH
CPCP. 3HauHi TeXHOJIOT1YHI MOXJIMBOCTI 3aBOJLy CHPHSUIN PO3B’ SI3aHHIO MPUKIIAJHUX ACHEKTIB, PO 110
CBimuaTh mucepraiiiiai pobotu romoBHoro Texuosora Ocramuyka A.l. (JIeeiB, 1989), HauanpHHKA
[EHTpaIbHO-3aBOIChKOI Jtaboparopii IlIkomerHoro A.K. (JIseiB, 1990) Ta reHepaqbHOr0 JMPEKTOPA
3aBonxy Asrycrumosa BJI. (Kummuis 1988). ¥V maboparopisx yHiBepcHTEeTy BIepIle IPOBEICHI
JOCTIIKEHHS! aKTUBHHUX €JIEMEHTIB OINTOEJEKTPOHIKM Ha OCHOBI IIIBOK XaJBKOT€HIIIB CBUHINIO 32
yaactio mpod. Hobanroka B.M. (JIeBiB, 1988), mor. [lo6poBonscekoi A.M. (Yepniui 1996), Tkauyka
P.3., axi 3abe3neuyBaay METOAMYHI Ta TEOPETUYHI acleKTH. TeXHOJOriuHi aeTani Oyiau peasnizoBaHi
noi. [Tamokom M.®. Ta imx. Huuem B.A. pa3zom 3i mou. llkompaum A.K. i gom. Ocramaykom ALl
(3aBox ,Ilosurpon”) Ta  cmiBpoGiTHHKamMu (1011 MeXHIOBChKA H.IZ., K.p-m.H. Oroponnuk 51.B.
(YepwuiBmi, 1993), mom. Cauiii SI.IT1. (Yepniri, 1994 p.), siki BUKOHAIM BXIUBHHA IHMKI POOIT i3
BHUBYCHHS BIUIMBY pajiallifHOr0 ONMPOMIHEHHSI HA CTPYKTYpPY, €NEKTPUYHI BIACTUBOCTI 1 Jerpajariini
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npouecu B Tokux maiskax A'VBY', a takox omruwmisanii mapamerpis BeTHKMX MiKpocXeM Ha OCHOBI
KpemHito. HeoOXimHo 3ayBaXKuTH, 110 [UTS i€l MeTH Oyiia CTBOpEHa OKpema pajiaiiiiHa Jaboparopis Ha
3aBofi «Ilo3utpon». TeopeTnuHuil aHAT3 pajiauiitHoro neekToyTBopeHHs y miiBkax cronyk A'VBY,
po3pobnennii y poborax mou. Camist S.I1., B SKuX Ha OCHOBI 3aNPOITOHOBAHUX KIHETUYHHUX PIBHSHB 1
MoO/Ieli B3aEMHOI peKoMOiHaii (PpeHKEeTIBCHbKUX Hap MOsICHEHO 3aJI€KHOCT1 KOHILIEHTpallii HOCIiB 3apsiny
B pajiaiiifHO ONMpOMiHEHUX anb(a-YaCTHHKAMH TOHKHX IUTIBKaX AVBY' Bix nosm ONPOMIHEHHS Ta
TeMIepaTypy 130XpOHHOIO BiAmanxy. Bu3znaueHo eneprii akTtuBauii mpoueciB 1 mopsaok peakuii. Ha
OCHOB1 IIMX JaHMX, a Takok HoBuxX pe3yapTariBCamis S.II. y 2011 p. 3aXucTuB JOKTOPCHKY
aucepraiitoHa TeMy «DopMyBaHHS MiJICUCTEMH 1e(EKTIB CTPYKTYPH 1 €IEKTPOHHI BIACTUBOCTI IIJIIBOK
cionyk |V-VI» (M. IBano-®pankiscbk). HaykoBuii koHcynprant — mpod.. @pebk .M. Kpim Toro,
IPUKIAIHI aCHEKTH TOHKOILIiBKOBOro Marepianosnascrsa cronyk A'VBY' Gymm xomkpermsosami B
aucepTaniiiaux poborax jgom. benes M.I. (Yepnismi, 1996), mom. lllenerioka B.A. (JIseiB, 1998),
noir. 3amyxisika P.I. (IBano-®pankiecek, 1999). Ha Bcix eramax BHKOHaHHs pOOIT ocoOiMBa yBara
OpUIUSIIAcS TEXHOIOT1T TOHKUX UTiBOK — nipod. [Ipokomis B.B. (Uepwisui, 1996), nou. Jlon' saka M.A.
(IBano-®pankiBebk, 1999). Ile, 30Kkpema, CTOCYETbCS pPO3POOOK PI3HUX BAKyyMHHX METOIHK
BHUPOIIYBaHHA IUTIBOK 13 TapoBoi ¢a3W, a TaKoK MaTeMaTHYHOro TUIAHYBaHHS 1 ONTHUMI3aIii
6araro)akTOpHOI'0 EKCIIEPUMEHTY.

Tenmep mpo TpeTii eram AOCHIIKEeHb, KUK Bke, mounHatoud 3 1993 p., OyB Takox HiTKO
okpecineHU. OCHOBHHMII HayKOBUIl HAampsIMOK pOOIT MOB’S3aHUM 13 MOCHIKEHHAMHU JAe(peKTHOI
MiJICUCTEMH, MOJIENIIOBAHHAM JOMIHYIOUMX TOYKOBHMX J€(EKTIB MpPU BHUPOIIYBaHHI TOHKHX IIJIIBOK
AVBY! ra ix nerypammi, B3aemomii i3 30BHIilIHIM cepenoBmmeM. Tak, 30kpeMa, VISl IOSCHEHHS
eKCIIEPUMEHTAIbHUX PEe3yJAbTaTiB 3allPOMOHOBAHO peali3allifo Yy IUIBKAaX CKJIaJHOIO CIIEKTPY
3apsII0OBUX CTaHIB TOUYKOBUX JNe(EKTIB y KaTIOHHIN MIArpaTIi Ta HEOOX1IHICTh BpaXyBaHHS BHYTPIIIHIX
HaNnpy>XeHb 1 BIUIMBY HAa HUX POJAY MIAKIANOK. 3'sICOBAaHO MEXaHi3M YTBOPEHHsS MeTaiiuHoi dasu y
KBa3IpIBHOBAXHUX YMOBAaX OCA/UKEHHS, IO OB’ 3aHUH 13 JAMCOILIAIIEI0 CIIOIYK IIPU BUIIAPOBYBAHHI 1
HAKONMMYEHHI MDKBY3JIOBUX aTOMIB MeETaly B JIOKAJIbHMX O0JacTsAX IUIBKUA. Po3pobneno moxeni i
MEXaHI3MH YTBOPEHHS BJIACHUX 1 JOMIIIKOBUX TOUYKOBHUX JI€(PEKTIB y JIETOBAaHMX IUIIBKAX XaJIbKOTEHIIIB
cBUHIIO. Ha 0CHOB1 KBa3iXiIMIYHOTO 1 TEPMOJMHAMIYHOIO aHaJi3y MMOKa3aHO, 1110 JIEr'ylo4a JIisl JOMIIIKU
enemeHTiB ||l rpynu B emiTakciiHuX IUIIBKax J00pe OMHCYETHCS B paMKax sIBHILA CaMOKOMIIEHCAIlii.
Bu3HayeHO KOHCTaHTH PIBHOBAaru Ta eHTanbIlii yrBopeHHs AedekriB. CTBopeHa (i3ndyHa MOJENb UL
MOSICHEHHSI MEXaHI3My YTBOPEHHS JIBOLIAPOBOI P-N-CTPYKTYpPHU B 130TEPMIYHO BIANAIEHUX Y BaKyyMi Ta
arMoc(epi KHCHIO IUIIBKaX XaJbKOTCHIJIB CBUHIIO Ha OCHOBI YABJICHb IPO T'eHepaliiHo-
pekoMOIHaIIiHUI MeXaHI3M Ta aMOInospHy Au(dy3it0 BakaHCIH XaJbKOTeHY 1 €JIEKTPOHIB 3a YMOBH
3aMIIIEHHS XaJIbKOT€HY KHCHEM 3 YTBOPEHHSM BaKaHCIM CBMHIIO 1 BXOJKECHHS IOHIB KHCHIO Yy
MDKBY3JIOBUHY.

Ha ocHoBI 1iux po0iT, BUKOHAHUX Y CHiBaBTOPCTBI 3 npod. PyBincekuM M.A., nom. IIpokoniBum
B.B., mor. Camiem SL.II., 3axumeno psa kanauaarcekux mucepraniit (Jlimmacekuit M. (Yepwisii,
1997), Mareik I'.JI. (JIyupk, 1998), Tlun M.B. (IBano-®pankiscek, 2001), ITasmiok JI.P. (IBamo-
®pankisepk, 2002), Pysincekuit B.M. (IBano-®pankiscsk, 2003), Dpeik A.JI. (JIyupk, 2004),
Kamutuyk 1.B. (IBano-®pankiBebk, 2004) T'amapuuk A.M. (IBano-@pankiBebk, 2005). JlokTopchka
mucepranis [amymaka M.O. "MexaHisMu 71e(deKTOyTBOpEeHHs Ta MoJudikalis BIaCTUBOCTEH
HaniBnposigaukopux miiBok croonyk A'YBY"™ (Cymm, 2004) mincymMoBye pes3yiabTaTH HpOBENEHHX
nociimpkens. HaykoBuit koHCYnbTaHT — npod. dpeix .M.

OxpeMo ciiJ BiA3BHAYUTH POOOTH, MOB 5I3aHI 13 BUBUEHHSIM HANPSIMIICHUX HEOJHOPITHOCTEH Yy
CTPYKTYpl Ta €JIeKTPUYHHUX IapaMmerpax, L0 BUHHUKAIOTh Yy IUIBKAaX NpHU iX BHUPOLIYBaHHI Ta Mif
BIUTMBOM 30BHilHIX moiiB (mou. Josruit O.4., IBaHo-®pankiBebk, 2012), posmipaux edekTiB (k.¢.-
m.H. Kanuaiok M.B., IBano-®pankiscek,2000). Bukonani poOOTH, M0 CTOCYIOTHCS TOCIIKCHHS
0cOOIMBOCTEN SIBUIL MEPEHOCY 1 MEXaHI3MIB PO3CIIOBAHHS HOCIB CTpyMy y KpHCTanax 1 IITiBKax
cionyk A'"VBY' (non. Huxupyii JLI., cr.u.cn. I3yansa B.C., Iaciunsk B.®., k.¢.-m.H. Kinaniuka FO.B.,
acn. SIBopcekuit S1. C., H.cm. [I3ymenseit P.O.) Ta emiTakCifHUX [IBOIIAPOBHUX TI'ETEPOCTPYKTypax
(ct.n.cr. Cokonos O.J1.). He MmoxHa He Bif3HauuTH i HOBY 100y disuku Bxke XXI| cr. — HaHoOi3uky. Lle
CKJIaJIa€ B)K€ YETBEPTUH eTal y HayKOBHUX IOIIyKax IKoau. Hax po3poOkor HOBUX HAHOTEXHOJOTIH 1
HaHoMarepiaiiB mpautorTh aokropanTH Jlom' suka MLA., SAnumun b.C., acnipantu 'pumxyk M.AL.,
Huxkupyit P.I., Xapyn JI.T., IOpunmmn LK., Tkauyk A.l. Kpunnuekuii O.C., Jlucrok 10.B. V upomy
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acreKTi CIJiJ BIA3HAYUTH JOKTOPChKY muceptamito SAmummua bB.II. «®i3uko-ximiuHi Kputepii
moau(ikarii HaHOpo3MipHHX TwIiBOK cuctem (Sc, La, Y, H,) — (Fe, Co, Ni) — Ge mis cencopuux
npuctpoie» (JIeBiB, 2010) 3a HaykoBOW KoOHCynbTaiiero mnpod. Opeika I.M. 1li mocmimxeHHs
MIPOJIOBXKYIOTHCS, € HOBI 171€1, HEOOX1AHO HIYKAaTH MOKJIMBOCTI iX MPAKTUYHOI pearizariii.

ITopsim 13 OCHOBHHUM, TpaAMLIHHUM, HANOpPSIMKOM HAyKOBUX JOCILDKEHb 13 IpobiemM
TOHKOIUTIBKOBOI'O HAIlIBIPOBIIHUKOBOI'O MaTepiajloO3HaBCTBA, BeXyThes i iHIIl pobotu. Cepen HUX CITifg
BII3HAYUTH BHMBUYEHHS TPAHCIIOPTHUX SBUII Yy HAIIBOPOBIAHUKOBUX KpHCTaNax, fAKi YCHIIIHO
3amouatkyBaB noi. Hukupyit JII. (JIyupk, 2004) i npomopxkye ioro yuenb Poman J[3ymenseii. Kpim
TOT0, IOCUTh YCITIITHUM JTOCATHEHHSM HaYKOBOI IIKOJIM € BUBUEHHS KPUCTAIOXIMil TOUKOBUX Ie(EKTIB
y kpucranax A"BY' ta A"VBY' i tBepaux po3ummiB Ha ix ocmosi. ITepmi poGotn Gymu 3amodyaTkoBaHi
paszom i3 npod. [Ipokornosum B.B. ¥V noganbimoMy mix ix KepiBHUITBOM BHKOHAHO Psif AUCEPTALIHHUX
pobit: Muxaitnsonka P.S. (IBano-®pankiscek, 2004), IMuckmunens V.M. (IBano-®pankiscsk, 2005),
Boituyk B.M. (IBano-®pankiscbk, 2005), JImutpiB A.M. (IBano-®pankiBcbk, 2006), IBanummu [.M.
(IBano-®pankiscek, 2006), Tamok O.B. (IBano-®pankiscek, 2007). Bopuk B.B. (IBano-®paHKiBCHK,
2010), ITpokomis B.B. (mon.) (IBano-®pankiscek, 2011), I'ypryna I'.5l. (IBano-®pankiscek, 2011),
Typoscbka JI.B. (IBano-®pankisebk, 2012). Ileit HampsM HayKOBHX IOCITIKEHb MOTIHOIIOITH BXKE
KaHaugatu XximiyHux Hayk [yprymal'.Sl., Typosceka JI.B. ta acm. Bamrok M.II. OcobauBo ciin
BIZI3HAYUTHU NEPCHEKTUBHI POOOTH 13 TEPMOAMHAMIKM TOUYKOBUX JAe(EKTIB, L0 3AIHCHIOIOTHCS 3a
KEpIBHUITBA K.X.H., CT.H.cIl. ['opiuka [.B. ta itoro suxoBanuis ukyn H.I. (JIssiB, 2011), IlleBuyk M.O.
(IBano-®pankiscek, 2012). Opuummun JI.J[. (IBano-®pankiscek, 2013), a Tako KBAHTOBO-XIMidHi
migxou siki peartizoBye aci. [Tapamyk T.O. (HaykoBwuii kepiBHHK npod. Hobanrok B.M.). V 3B’s3ky i3
HOSIBOKO HOBHX METOJIB [JOCII/UKEHHS, 30KpeMa aTOMHO-CHJIOBOi Mikpockomnii (ACM) Bemytbes
norynbaeHl JOCHIKEHHST TPOLECIB 3apO/UKEHHS Ta MEXaHI3MIB POCTY HAaHOCTPYKTYp Ha OCHOBI
XaJbKOTeHIMIB MeTaniB apyroi Ta uerBeproi rpyn Ilepiogmunoi tabmuui (mpod. Camiit S.I1.,
pou. Jlimuuckkuit M., k.¢.-m.H. Bauyk B.B., acn. binina I.C., Buxi. ®@peik .LM.). Binznadueni podoru
31iMCHIOITBCS pa3oM 13 [HctutyToM (isuku HaniBnpoBinHukiB iM. B.€. JlamkaproBa HAH VYkpainu
(IT. JTerun, O. JlutBuH) Ta JIGBIBCHKMM HAIiOHAIGHUM YHiBepCHTETOM iMeHi IBana ®panka
(C. Mynpwuit). He MOXKHA HE BiI3HAYMTH 1 3Ha4Hi MbkHapomHi 3B’ s3ku (Pocis, binmopyce, Typeunna,
®pantist, CIIA) y4HiB mIKOIM 3aBISIKM HAITOJIETIIMBIN 1 TUTiAHIN poOOTi y 1IbOMY HanpsMKy JIrobomupa
Hukupys ta Pomana J[3ymenses.

Cepen MoONOAMX MAariCTpaHTiB 1 CTYAEHTIB, IO MParHyrb JONYYHUTHUCS [0 HAyKd Iif
kepiBHULTBOM Ipod. Ppeika J[.M. i fioro yuniB ciix BigzHaunti B. Makosummuna, b. Bonouanceky, H.
®peik, P. Jlenuna, C. Bappamesceky, T. Bintonsik, T. T'eak, O. Kocriok, |. Tarany, O Hanpary, B.
Mapycsika, P. SIBopcekoro.

HaykoBa mikona 3 ¢i3uKo-XIMIYHMX Ipo0IeM HamiBIPOBITHUKOBOIO MaTepiaIO3HABCTBA POCTE K
KUIBKICHO, TaK 1 IKICHO, i7ie Y HOT'y 3 BUMoramu vacy. [lornepeny HoBi Bigkputts, ycrmixu! lllacts Bam y
BChOMY!

Boaoaumup Hobdanwok

[Ipopexrop [Iprkaprnarcbkoro HalioHaIbLHOTO
yHiBepcutety iMeH1 Bacuns Credanuka,
yueHb npod. @peika [1.M.

13.03.2013p. ™. IBaHO-DpaHKIBECK
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Xponosoriunuii poroekckypce

HAYKOBOI IIKOJH 3 Qi3UKO0-XiMiYHHX MIP00JIeM HANIIBIIPOBIIHUKOBOI' 0
MaTtepiajio3HaBcTBa [IpukapnaTcbKoro HaiOHAJbLHOIO YHiBEPCHTETY

imeni Bacuias Credanuka

I[Mepiia ycTaHOBKA /1Sl BAMIPIOBAHHS €IEKTPUIHUX JIOCHiDKEHHS CTPYKTYPH TOHKHX TLTiIBOK
nmapamerpiB HaIiBIPOBiTHUKOBUX TUTiBOK (1969 p.). npoBoauth J[.M. ®peik (1970 p.).

- . S e G
OnHa i3 mepmux caMOpOOHHUX BAKYYMHHX YCTaHOBOK [epmri criiBpoOITHUKH HAYKOBOT IIKOJH 3

JUIsl BUPOIIYBaHHs TOHKUX TUTiBOK (1969 p.). mpoOiieM TOHKOIUTIBKOBOTO MaTepiallo3HABCTBA.
3niBa Ha npaBo: @peik .M., bpoaun LI,

Huu B.A., Macnsx M.T. (1969 p.).

|

3arajpHU BUIISA Jabopatopii enekrpodiznynux BuMiproBanb (1979 p.).
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KonexTup nabopatopii (pi3MKH TOHKHX TLTIBOK. 371iBa [Nepuri cryneHTH-HAYKOBIII. 37TiBa Ha TPaBO:
Ha rpaBo: neprmii psan — Macnsak M. T., @peik .M.,  Maxkcum’ sk JI., Kimtouescekuii I1. Ta @peik .M.
Kauaniscwka JI.1.; npyruii psin — Cononununuii 51.B., 3a 0OrOBOPEHHSM PE3yJIbTATIB AOCITIKCHD
Kocruk b.®., Huu B.A., lllnepyn B.M., [IpokomiB (1971 p.).
B.B. (1978 p.).

2 1] I. =

- e e

CriBpobiTHHKH TabopaTopii eleKTpOoHHOI ®peik .M. (nocepenuni) acmipantu Menbauk B.,

mikpockorii (1990 p.). Jlimuackkuii 1. Ta Kupera C. 00roBopiooTs 1iaH
nociimkens (1994 p.).

RS s #
OOroBopeHHs1 HAYKOBUX pe3yJbTaTiB y mabopatopii  Ilig gac yeproBoi 3yctpiui yunis mkomnu (2007 p.)
TeXHOJOr11 TOHKHX TTiBOK (1998 p.).
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- _— - - — .y
Ha geproBomy HaykoBOMY ceMiHapi 3 i3HKO-XiMiYHMX TIPOOJIEM HaIiBIPOBITHUKOBOTO MaTepialo3HABCTBA
(IBano-®pankiBcbk, 2013 p.)

P ~ _-____._-;:,_-- ¥ - o ———
o g i o g N S TR T
VY4HI mKOMH 3 Gi3UKO-XIMIYHUX MPOOIIEM HAIIBIIPOBIIHUKOBOIO MaTepialo3HABCTBA
y roctsix y Jmurpa @peika (IBano-Ppankisebk, 2003 p.)
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