BI/I3UB
oitniiHOro onoxeHTa Npo nHcepTaiiiny poboty Paduenxa Tapaca Muxainosusa
«Briue yROpAOKysants 0egexmuor Cmpykmypu na mpancnopmui 61acmueocmi IMManix Kpucmaiie,
AKY M0/IaHO HA 31100YTTS HAYKOBOTO CTYMEHs JIOKTOPa (i3HKO-MATEMATHUHNX HAYK

31 cneuiansrocti 01.04.07 — disuka Teepaoro Tina

JlocnipKeHHs MPOUECiB ATOMHOrO YNOPSAKYBaHHS, (a30BHX MEPeTBOPEHb, YMOB CTabiibHOCTI
(ha3 HabysaroTh 0COGIMBOrO 3HAYEHHS Y BHCOKOTEXHOMOMYHMX npouecax audysifiHoro 3BAPIOBAHHA,
BHPOLLYBAHHI HAHOOG €KTIB, NPH BIUIMBI HA AMQy3iiiHuii npoliec 30BHIIHIX YHHHHKIB (Temnepatypu,
THCKY, €IEKTPHUHOTO CTPYMY TOLIO). Ha ChOroaHi icHYIOTh Pi3HI MIAXOAM 10 ONMCY YOPAAKOBAHHX
CTAHIB 1 MPOLECIB BIOPAIKYBAHHA KPHCTAMIMHMX CTPYKTVD: aHAMITHYHMI miaxim, KOHTHHYa/ILHI
METOIM 3 ENEMEHTAMHM 4MCeNbHOI 0DpoDKHM, aTOMICTHYHI METOAM MOAEMOBaHHA. SIKIIO OCTaHHii
MIAXIA 3 JHCKPETH3ALICIO HA ATOMHOMY DiBHI € HAI3BMYANHO TPYAOMICTKHM, 1€ MPO3OPHM MO0
HaOmwkeHb (I3MUHOT MOZEN, TO TEOPETHUHWII ONWC 03BONAE YPAXyBAaTH AANbHIA MOPALOK,
NPOCTOPOBHIi PO3MNOALT ACPEKTIB, OAHAK BEIE 0 JOCHTH JKOPCTKHX OOMEKEHb (I3HUHOI KIHETHKH.
Tow He auBHO, WO NpobiemMam YNOPAAKYBaHHS Y CIUIABAX NPHALNAETLCH HANZBHYANHO BEIHMKA yBara
H TaKi gocnipkeHHs € aktyanbHuMH. ToMy auceprauiiina pobota Pamuenxa T. M., MeTol0 sKOi €
PO3BHTOK TEOPIi BMOPAAKYBAHHS CTPYKTYPH KPHCTAIB 3 Ae(heKTaMy Pi3HOrO TUMY Bijl XapakTepy ix
B3a€MHOI0 PO3TALYBaHHA, € AKTYANBHOW0. OpHrinaiabHoCTi poboTi HANAIOTH:

1) oboninbHe ypaxypaHHs (sik aBTOp Ha3HBac ,,0MOCEPENKOBYIOHI MeXaHiam™) BIUIMBY TIEBHOTO
30BHILIHBOIO YHHHHKA HA CTPYKTYPHHI TOPANOK, a 3 {HIIOTO — BILTMB OCTAHHLOIO HA OKpemi
BJIACTHBOCTI MaTepiais;

2) aWanis y AKOCTI 30BHIIHBOIO YMHHMKA NPHKIAIEHOTO 330BHI THCKY (Ha BIIMIHY BIj
TPaAHLIAHOrO J0CIIUKEHHS BILUTHBY TeMMnepatypu) ta cnpoba NoSCHEHHS MPHPOLH NpoLEeCiB ¥
BHYTPILIHBOMY DI 3emni;

3) ypaxyBaHHs JaJ€KOMI0Y01 MiZKATOMHOT B3a€MOJii;

4) KOHKpeTH3alis MomenbHMX oOpaxyHkis s crpykryp LIK-L1, ta TIIV-D0;s Ha ocHoBi
UILTbHONIAKOBAHMX TPHBHMIPHHX TPAaTOK, a Takok jedextoBmicHoro rpadeHoBoro mapy Ha
OCHOBI LIUIGHHKOBOI JBOBHMIPHOI TPATKH, aHaji3 CTPYKTYPHHMX CTaHiB, ix MEepeTBOPEHHS Ta
BIUOBIH1 (MI3MYHI BIACTHBOCTI TBEPIHX PO3UHHIB, AKI € 06’ €KTAMH JOCIIDKEHHS Y IMCePTALLT;

5) BHKOPHCTAHHS OpPMIiHANLHMX ABTOPCHKMX MPOrPaM IS PO3PAXVHKIB, LIO 3aBXKIAM J03BOJAE
KOPEKTHILlIe BPaXOBYBaTH MOJEbHI NPHUNYIIEHHA YV NOPIBHAHHI 3 VHIBEPCABHHMH MaKeTaMu
MaTeMaTH4YHOI 00pOOKH.

Pesynbrati € TeOpeTHUHO OBIPYHTOBAHMMH KOPEKTHHM BMOOPOM TMONOMKEHb CTATHCTHUYHO-

TEPMOIHHAMIMHHX | KIHCTUMHMX Mmozeneil Ta BHOOPOM BasliIHMX METOJIB PO3PAXVHKIB. Kopensuis




TEOPETHYHHX PE3YJILTATIB, OTPHMAHWX JHCEPTAHTOM, 3 EKCMEPUMEHTATLHHMH PODOTAMH OCTAHHIX
KiJILKOX POKIB (3aKiHUYIOUH LIOTOPIYHOIO PoBOTOIO 3 BUABIIEHHS | IOCIIIKEHHS BIIOPAIKOBAHOI Hall-
CTPYKTYpPH TOuKOBMX Ae()exTiB Ha mosepxHi rpadeHy) cBiauaTh Npo 10CTOBIPHICTL PE3Y/LTATIB, BH-
HECEHHMX Ha 3aXHCT.

Jlucepraiis CTPYKTYPOBaHA KJACHYHHM YHHOM: BCTYIL LIICTh PO3/LIIB, OCHOBHI PE3yIbTaTH 1
BHCHOBKH, 2 JIOJIATKH Ta CAMCOK BHKOpHCTAHMX Jukepen (i3 405 HaiimeHyBaHsb). 3aranoM BHKIAA Ma-
Tepiany AMcepTaiii CTPYKTYPOBAHHIA, NOTIYHO 3B’S3aHMIl 1 MOCHIA0BHMI, MaE N0CTATHIO KINbKICTh
iMIOCTPAaTHBHOTO MaTepiainy, MPOCTEKYIOTHCH B3AEMO3B’A3KM MiX posainamu. JIMceprauiio HanMcaHo
OPHriHATBLHOKO (Hapasi lie HETHIOBO 1/is HAaraTh0X) HAYKOBOIO YKPAiHCHKOK MOBOIO 38 «XapKiBChb-
KHM mpaBonucom», odopmieHo (cTpykTyposaHo) BianoeigHo no sumor JIAK MOH VYkpainu mono

AMcepTaLii.

V gemyni 3100yBau 06IPYHTOBYE aKTYAJIBHICTE ANCEPTaLlifHOT TEMM, NPHBONTE 3B°A30K poOOTH 3
HAYKOBHMH IPOTrpamMaM, MiiaHaMH i TEeMaMmu, BH3HA4AE MeTy, 00 €KT | NPEAMET A0CTILKEHHS Ta Horo
3aBJaHHsA, AKi 06YMOBHAH BUOIp MeTonis mociikeHHs. HayKoBY HOBH3HY OTPHMAaHMX PE3y/bTaTis
jucepradT Binobpasus y Brepiie c)OPMyTLOBAHNX Ha IX OCHOBI BUCHOBKAX | HAYKOBHX MOJIOKEHHAX,
AKI BHHECEHO HA 3aXMCT. 3a3HAUEHO TAKOXK MPAKTHUHY UIHHICTE AMCEPTALIHHHX pe3ynbTaTiB |

BKa3aHO 0COOMCTHII BHECOK V HUX 3100yBaya.

Po3din I nuceprauii MIiCTHTBL NiTepaTypHi JaHi MO0 KPHCTaNMHMX TPUBMMIDHHX CTPYKTYp 3a
BHCOKHX THCKiB i Temnepatyp (Ha npuknani uuctoro Fe ta cnnasy Fe-Ni), a Takosx ABOBMMIPHOI

rpaTk rpadeny 3i CTPYKTYPHHMH (TOUKOBUMY Ta JIiHIAHUMK) nedexTamu.

Y Po3oini 2, akuii npHcBsueHO BROpAnKyBaHHi0 wiiibHo ynakoeanux (I'LIK i T'HLY) cnnasis,
3a3Ha4y HACTYIHI, HAHLIKABIILI 3 MOET TOYKH 30DY, PE3VILTATH IHCEPTAHTA.
1) NOCAIOBHO BHBEAEHO OJHOYACTHHKOBI HIMOBIpHICHI (hYHKLIT PO3NOALTY ATOMIB Y HAACTPYKTYPI
tuny D0y wa ocHosi [IIlY rpatkn, WO [03BONHAO MO30YTHCA HAABHOI Yy JiTepatypi

HEOJHO3HAYHOCTI LIOM0 iX BUIJISLY,

(o]
—

YHCEIBHO OLHEHO NapamMeTpH MDKATOMHHX B3aemonili anms crnzasy Ti-Al y mozmensx 13
HEBPAXYBAHHAM Ta BPAXYBAHHAM 3Q/IEHKHOCTI €HEprii NapHMX MIKATOMHHMX B3a€MOJIH BiX
TEMIEPATYPH,

3) ans obox moneneii noGyaoBaHO KPHBI 4acoBoi €BOMIOLI (HAA)CTPYKTYPHOTO mNapamerpa
nanexoro nopaaky THny D0g un L1; npu pisHHX KOHUEHTpaUisX 1 Temnepatypax. BriroueHHs
TEMNEPaTYpHOi 3AJ€KHOCTI EHEpriii MDKATOMHMX B3A€MOMIH NPHIBHALWIYE —PEJIAKCALIIO
napameTpa AajibHb0r0 MOPAAKY Ta nocnadoe BIUIMB TEMNEPATYPH Ha Hel.

Jlo Poszoiry 2 € sayeaxcenns. OIHAM i3 OPHIIHAIBHHX PE3yNbTaTIB € BUCHOBOK, LIO MOYaTKOBE
3HAYCHHA MapaMeTpy NOPAAKY B OKOMI nepexoiy jan/Oednan BIIMBAE HA KIHETHKY penakcauli

CHCTEMH I, SK Pe3v/IbTaT, Ha KiHLERE (PIBHOBAXHE ) 3HAYEHHS NMApaMeTpa JAlICKoro NopsikKy.



2.1.Tlo nepie, neii BUCHOBOK CHPABEUIMBHIL NHILIE Y NEBHOMY IHTEpPBaJl MaKpONapaMeTpis, KOJIH
3a7€KHICTE BUIBHOI €HEPril BiJ NApaMeTpy NOPAIKY € HEMOHOTOHHOIO | MAE JIBA MIHIMYMH, LIO
BUINOBIAAKOTE YNOPAAKOBaHIN 1 HeynopaakosaHii dasam. [IpH uboMy KiHUEBMIl CTaH CHCTEMM
OHO3HAYHO BH3HAYACTECH MOYATKOBHM TOJIOKEHHAM MapaMeTpy NOPAAKY CHCTEMH BIIHOCHO
MEBHOr0 KPHTHYHOIO 3HAYEHHS, SIKE BIUINOBIJAE MAKCHMYMY 3aJ€KHOCTI BibHOI eneprii. Ha
AYMKY OTNOHEHTA, 118 MOBHOTH ONHCY ABTOPY A0UIIBHO Oy10 O BCTAHOBHTH (YHKUIOHAIBHY
3AIEKHICTh KPHTHYHOTO 3HAYEHHA NapaMeTpa NopAKy Bill NEBHONO MakponapameTpa (THCKY 4m
TEMIMEPATYPH ) Yepes NoLIYK eKCTPEMYMA, 110 BIANOBIAAC MAKCHMYMY 3aJISKHOCTI BUILHOI eHeprii
BiJl apaMerTpa NopsajKy.

2.2.Tlo ppyre, BAKOPUCTAHHI ¥ MOAEAX MIIXIA € CYTO JACTEPMIHICTHYHHM | KOPEKTHO onucye (azose
nepeTBOpeHHsA nan/0esnaa 3a yMOBH, W0 BIUTHBOM (IVKTYallii Ha KIHETHKY penakcaiii
napaMeTpy NOPAAKY CHCTEMH MOXHA 3HeXTyBaTH. OnHak, BIMB (PIyKTYaLii € BUPILAIBEHHM [UIS
3HAYEHB NapaMeTpy NOpaiKY OAU3bKHUX 10 KPUTHYHOrO, KoM (UIyKTyalii € BUSHAYATLHHMH JUIS

BHOOPY LIIAXY pelaKcalii CHCTEMH J10 YIOPAIKOBAHOTO YW HEYTIOPAIKOBAHOTO CTaHY,

Y Po3zdini 3 po3rnanacteCA BIUIMB THUCKY HA PO3NOAIN 1 MEPEPO3NOAIN ATOMIB Y IUIBHO
ynakosauux (I'LIK- 1 I'IIY-) cnnasax, npuuoMy 10 yBard nNpHilMaoTeCs JBI mozeni: cnabkoi Ta
CYTTEBOI 3ancikHOCTI 00’eMy crasy BiJl mapaMeTpa JalbHBOro nopsaky. Haiiuwikasimwmu Mmewi
BUIAKOTBCA PE3VIILTATH MPO MOMIIUBICTE IBOX TOYOK (PA30BOro nepexojy THIY NOPAAOK-D0e3nopsaiok,
a TAKOX MOMUTHBICTH THCKY «KOMIEHCYBAaTH» MIABHLICHHS TEMMEPaTYPH TAKHM YHHOM, LU0 Y NPOLECI
penakcaili napaMeTtp nanexoro nopsaky Oyae ne nume He nodirath Hynd, a i B3aram He
IMEHIIHTRCA. OnHak 000X UMX pe3yabTaTiB CTOCVETHCA MEPECTOpOra, AKY MOMHA BBakKATH
3ayBAKEHHAM JI0 (DI3HYHOT MOJIEN, 11O Ma€ KIHETHYHI 0DMEIKEHHA, OCKIIBKH HE J03BOJISE BPaXyBaTH
TEPMOJAHHAMIYHY KOHKYPEHLIO (3ayBaxeHHs 3.1).

Ilikapowo € crnpoba MOACHEHHA 3eMICTPYCIE AK HACHIAKY 3MiHH 00’emy y crnnaei Fe-Ni npu
(azoBux nepexonax 3i crpudkonoaidHow 3MiHOW napamertpa nopsaxky. Llonpaena ans nopiBHAHHSA 3
EKCTNEPUMEHTAILHUMH 3a/IEKHOCTAMH BHKOPHCTOBYETBCH MOIENEL 30 CNabKOW 3aNeKHICTHO 00 emy
CIUIaBy BIJl NapaMeTpa 1ajbHbOIO NOPAIKY.

3ayeaxcenns no Pozoiy 3.

3.1.Y pobori oTpuMaHO pemHMH NOABM ABOX To4oK (asosoro neperBopenHs nan/Gesnan ans
3a/IeKHOCTI TIApaMeTpa NanbHLOro MOPANKY BIA THCKY Ta Temmepatypd. Ilpw usomy astop
o0MeKyeThCA  aHanisom MoOkIMBOCTI (pasoBoro mnepexoay Jjaa/Gesnan ans JaHIe  €AUHOI
KPHCTANYHOT CTPYKTYPH, TOAI AK B 3a/J€KHOCTI Bill MAKpOmapaMeTpis (CKIamy, THCKY, TEMIle-
paTypH) pPIBHOBAXHOK MOKe OYTH 1HIIA KPHCTaNIYHA CTPYKTYpa 1M ¢asa abo x nsodaszuuil cran
cHcTeMH. 30Kpema, 18 J0chipkyBaHoro y podoti cninasy Fe-Ni va ¢asosiii miarpami npucyTHi

thazn 3 I'LIK Ta 'L kpucTaniuammu cTpyKTYpamMu, a Takox ix asoxdasna obnacts (puc. 1.2).



3.2. Y juceprauii  HeoOrpyHTOBaHO YoMy I TIOPIBHSHHA PO3PaXyHKOBHX pE3ylbTaTis 3
CKCIIEPHMEHTOM aBTOP BMKOpHMCTaB came cnabky sanexdicTe of’eMy cnjaBy Bin mapamerpa

NOPAIKY H cKnany.

Po30in 4 TNPUCBAYEHO CTATUCTHYHO-TEPMOAMHAMIYHOMY, CHMETPIHHOMY Ta KiHETHUHOMY
miaxonam 10 mepenfaueHHs MOMUIMBMX  BHODPSIKOBAHMX PO3MOAINIE aTOMIB  3aMillleHHS i
BPOBA/KEHHA HA BY3/aX 1 MDKBY3NOBHHAX rpatkd rpadexy. HailuikapiluMMH MeHI BHAAKOTHCH
Pe3YILTATH NPO Te, WO JHUIE JANEKOCHAKHI B3AEMOIIT MOKYTh CIIPHYHHHTH YTBOPEHHS HAUCTPYKTYP
Ta crabimizyBaTH iX, SKIIO B HHUX JMIUE JAEAKI JOMILIKOBI ATOMM € HalbIMKYMMM Ccycizamy.
[lpuseprae yBary Ttakok pesyibTal NPO HEMOHOTOHHICTh KIHETHKM MNapaMmerpiB MOpsaky, o
CMPHYHHIOETLCA HAABHICTIO JBOX MUITPATOK Yy rpatil rpadeHy, a TOYHIINE KOHKYPEHUIEH B3aeMoii

aTOMIB 3 O/IHIET TA PI3HUX MIATPATOK.

[Tumanna no Posoiny 4. Uu He 3ymoBieHa HeOOXIIAHICTh YPaXyBaHHs JAJICKOCHKHHX B3acMOLiii
«PUXJIOKO» CTPYKTYPY JOMIOK (Habarato OUIbIIMM MEPIOAOM IPaTKH JOMILIOK MOPIBHAHO 3
NEPIONIOM BYrjieueBoi rpatku)?

3ayveaxcenns 1o Posdiay 4,

4.1. BpaxosyiouH KIHETHUHHIA XapakTep Npouecy ynopaikysanss, BapTo Oyio O B34TH 10 yBary wme i
MOJKIIMBICTh CHCTEMOKO caMiii 0OMpaTH THIT HAACTPYKTYPH Cepell KUIbKOX MOMIHBHX BAPIaHTIR 38
neBHHX ((IKCOBAHMX) 3HAYEHL CHEPrii B3AEMOJLIT ATOMIB, 4 HE PO3T/IAJATH EHEPreTHYHY BUTiIHI-

CTh YH HEBHIIJHICTh JIMLIC KOHKPETHOI HAIICTPYKTYPH 33 KOHKPETHHX 3HAYEHb €HEpPriii B3acMoii.

Y Pozdini 5 posrnanactecs enexTpoHHui (a He mudysiiinmii, sk y nonepeanix posminax)
TPAHCNOPT, 30KpeMa, BIUTHB HA HBOTO MPOCTOPOBHX KOH(Irypauii ToukosHX Ae(eKTiB v (Ha) rpadei.
Haiisaromitnsmu Ha MOKO IYMKY € TaKi pe3yabTaTH:

1) 3abopoHena 30Ha B €NEKTPOHHOMY EHEPTETHHHOMY CrHEKTpi rpadieHy MOXe BIIKPHBATHCH MpH
BIOPAAKYBaHHI TOYKOBHX aedexTis 3amimeHHs uu ancopbuiiinux nedexTis, AKIWO OCTAHHI
pO3TallIOBaHi HAaJ BY3JaMH rpaTkd rpadieHy, NpoABIsiouH cede SK aTOMH 3aMilleHHS;

2) Kopensuis H Jafeke YNOPANKYBaHHA PO3CIOBAJIBHHX LEHTPIB HE BIUIHBAKOTL HA NPOBIIHICTD
rpadeHy 3a OyIb-AKOro KOPOTKOIIKHOr0 YH JANEKOAI0U0ro, clabKoro 9 CHIBHOIO 3HAKO3MIHHOIO
MOTEHLIAAY PO3CIIOBAHHA, HATOMICTH NPH 3HAKOCTAJIOMY MOTEHLIANI KOPENALS Ta AajNeKHil
MOPAAOK ¥ PO3TaulyBaHHI PO3CIHOBAaviB MIABHIIYIOTH MPOBIAHICTE MOPIBHAHO 3 1X BHIAJKOBHM
POINOIIOM Y KillbKa (YH JECATKH) pasiB JUIA MOTEHLIANY 3 MAJOK (BEJUKOK) aMIUIiTYIon Ta
BEJTMKHM (ManuM) epeKTHBHHM paziycom Aii

3) B3aEMHA KOpEIALIA Ta JaineKke BINOPANKYBAHHA ATOMIB 3aMmilieHHs abo aJaTtoMiB MOMKYTh
MIBHILYBATH EIEKTPONPOBIAHICTL ¥ KUILKA HH JECATKH pa3iB ¥ NMOPIBHAHHI 3 iX BHMNAIKOBHM
PO3N0ALIOM; NpudoMy eeKTH KOpe/slil Ta BHOPAAKYBAHHS NAI0ThCA B3HAKK CHIbHIimeE (cnabiue)

IS THX aJaTOMIB, AKI NPOABIAKTL cebe HA4Ye aTOMH 3aMilEHHS (BIIPOBAIKEHHS ).




o Pozdiny 5 maro KibKa 3anuTaHhb:

5.1, YUn CyTTEBO 3IMIHWTH PE3Y/ILTATH YPAXyBaHHA HEHYILOBOI TEMNEPATYPH Ta IHTErPAIIB NEPECKOKY
Ha 6iabI panexi siactadi?

5.2. Y4 MOIHBI po3MipHl e(eKTH NpH BH3HAYEHH] TYCTHHH EEeKTPOHHHX CTaHIB, KoediuieHTy
audyy3ii €NEKTPOHIB 1 ENEKTPONPOBIIHOCTI (MM ICHYE KOpensuis mix BuOOpPOM po3mipy 3pa3ska
rpafeHy Ta BKa3aHHMH XapakTepHCTHKAMH)?

5.3. O6rpyntyiite BuOIp O0JHAKOBOrO PO3CIBANLHOIO TMOTEHWIANY AN BCIX TPbOX THINB

ancopOLIHUX BY3JIB.

Ocranniii Posdir 6 NpHUCBAYEHO BMWBY OPICHTALIAHOI KOpenaAmill JiHIHHMX aedexTiB Ha
EJEKTPOHHMH TpaHCNOPT y rpadieHi 3 ypaxyBaHHAM BHIAAKY OJHOYACHOT HASBHOCTI ¥ HbOMY 000X
(TOoukoBHMX 1 JiHiAHKX) THNiB aedextis. 3n00yBay Nokasas, WO B HAHPeaNiCTHYHILIOMY BHIAIKY
HASBHOCTI AK TOYKOBMX, Tak 1 JNIHIHHMX aedekTiB v rpafieHi MOKYTh BHABIATHCH HOBI e(DEKTH. pICT
€JIEKTPONPOBIAHOCTI 33 Opi€HTaLiiiHOI Kopenawll niHIfHUX JAedeKTIB y Kilbka pasiB, a MpH
AONATKOBOMY VIIOPAJAKYBaHHI TOYKOBHX Ae(EKTIB | B COTHI pa3iB, 30UIbIIEHHA aHIZOTpOMIi
eJIEKTPONPOBIAHOCTI 3 MiZACKHIeHHAM (200, HABMAKH, MPUTHIMEHHAM) €1EKTPOHHO-IIPKOBOI acHMETPIi,
AKY CINIPHYHHAIOTL TOUKOBI AederTH.

Jlo Pozdiny 6 Maro TaKl 3ayeanceHHAl 3anumanns.

6.1. Kopenauwiiiunii Kyt s niHiiiHux nedexTis, AK | pajiyc KOpeasuil U TOYKOBHX Y MOMNEPEIHBOMY
PO3IMII, BBEAEHO «IUTYHHO» («PYKAMHY ).

6.2. Ananiayioun puc. 6.12, aBTOp CTBEpIKYE, 110 AKUIO PO3CIIOBAIBHHIA MOTEHLIAN TOYKOBHX
aAedexTiB cHAbHMIT 1/abo nanexkonmioumMil, TO iX BHECOK € [OMIHYHYHM B €IeKTPOHHO-
KOHLIEHTpaLkHIH  3anexuocti i obymosmoe i (kBasi)miuiiinicte. Hartomicts 3a  iHIIMX
MOTEHLIANIB PO3CIAHHA NOMIHAHTHHM CTa€ BHECOK JIHIMHMX Ae(EKTIB, WO NPH3BOAHTE 10
cyOmiHiiHOI 3anexkHocTi nposigHocti, Oanak Ha puc. 6.9, & | ¢ eNeKTPOHHO-KOHLEHTpaliiiHa

3AJIEKHICT MPoBiaHOCTI rpadieHy 3 Hie TOYKOBHUMH JediekTamu DNH3bKA 10 JHIHHOL

[IpoTe, yci HAaBEAEHI BHILE 3aVBAMKEHHA i 3aNMTAHHA HE 3MEHLUYIOTH BUCOKHIA PIBEHb BHKOHAHHX
NOCHTIKEHb | HE BIUIMBAIOTH HA BAroMiCTh OJICPKAHMX PE3YNbTATIB, a IBHALIE CAYTYIOTH
MEPCHEKTHBAMM 11040 nojanbiuMx nocaipkens. T. M. Paauenko BMABHB HAyKOBY €pYAMLIIO H
OJICPAAB HH3KY OPHIIHANBHHMX pe3yisbTariB. BiporiiHicTs HayKOBHX Pe3V/LTATIE HE BHK/IHMKAE
CYMHIBIB, OCKUIBKH € 3a0€3MeYeHOr0 PeTebHIM AHAII30M 3 BUKOPHCTAHHAM AJCKBATHHX METOIB |
YHCEABHHX OLIHIOBaHb, #AKI BHKOHAaB aucepraHT. HaGmwkenHs, 3acTtocoBadi B jaHcepraili,

3a0e3neuyioTh 10CTATHIO O0IPYHTOBAHICTE CHOPMYTLOBAHMX HAYKOBHX MOJIOKEHB | BHCHOBKIB,



Onepwani  pesynbTaTi  CTHMY/MIOIOTH EKCIEPHMEHTATOpiB [0 peanizauii  BHOPSAKOBAHMX
KOH(pirypamiii JoMIIIKOBHX aTOMIB YH ajaToMiB ¥ rpadieHi, a TAKOK MalOTh MPOrHOCTHYHMI XapakTep
— 1X MOXHA BHKOPHCTATH /I8 KEPYBAHHS €IeKTPOTPAHCIIOPTHUMH BIACTHBOCTAMH rpadeny sk
Marepiany, AKHil Mae peaabHy NePCHeKTHBY 3aMiHHTH KPEeMHIiH Y HAHOGJIEKTPOHIL.

3a matepianamu Jmceprauii onyGnikosaHo 30 crareit y peuensoBaHuX (axoBHX HAyKOBHX
BujannAx Ykpainu, Pocii, €ponu ta CIIA. Pesyasratn amcepramii jgonosiganucs Ha HM3LI
KoH(epeHLiii y pi3HHX KpaiHax. Astopedepar nucepranii, a takox ony0uikoBaHi npaui wiJKOM i

BIpHO Bi10OpakaloTh 3MICT T2 OCHOBHI [OJI0XKEHHS JHCepTalil.

BHUCHOBOK

3a akTyalbHICTIO, HAYKOBHM piBHeM, 00'eMOM, HOBHIHOIO Ta 3HAYEHHAM OJIePKaHHX Pe3y/IbTaTiB
aucepranis «Brnms ynopaakysannd jAedeKkTHOI CTPYKTYPH Ha TPaHCIOPTHI BIACTHBOCTI 3MiMAHHX
kpucrame» 3anosonsuge kpurepiaM JIAK MOH Vkpainan mono jucepraniii Ha 3100yTTa HayKoBOTO
CTYNeHs JokTopa Hayk, a came, nn. 10, 12, 13 «llopsaaky npHcykeHHs HAYKOBHX CTYNEHIB |
MPHCBOCHHA BYEHOTO 3BaHHA CTapIIOre HAYKOBOro clispobiTHHKaw, sateepixkenoro Ilocranosoio
KaGinery Minictpis Ykpaiun Bix 24.07.2013 p. Ne567. Tomy a1 pBakaio, mo asTop auceprauii, Tapac
Muxaiinosuy Pajuenko 3acnyrosye Ha NpHCYDKeHHA HoMy HayKOBOTO CTYNEHs AokTopa (izuko-

MareMaTHYHHUX Hayk 3i cneniansHocti 01.04.07 — dizuka TRepaoro Tina.

Odiniitnuit ononent
npodecop kadeapu dizuku
Yepkackkoro HalioHAILHOTO YHIBEPCHTETY
imMeni bormana XMensHHIBKOTO,
JIOKTOp (i3.-MaT. HAYK, TOIEHT

T. B. 3anopoxens

[Tlignue T. B. 3anopoxens 3aceij4yio.

[lpopexTop 3 HayKOBOI Ta IHHOBAIIIHHO}
YepkachKOro HalliOHAILHOTO YHiBEpCH
iMeni bormana XMensHHIBKOTO,

JIOKTOp ICTOPHYHHX HaYK, npodecop C. B. Koprosenxko
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