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3MIIIAHUX KPUCTAJIIB”, MOJaHy Ha 3400yTTs HAYKOBOI'O CTYIIEHS
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3a crnernianbHicTio 01.04.07 — di3uka TBep0TO TiNa

BriacTuBOCTI KpHUCTaIIB BU3HAYAIOTHCS HE TUIBKH iX XIMIYHHUM CKJIQJIOM, ajie 1
XapaKkTepoM yIHOPSIIKYBAaHHS B PO3TalllyBaHHI aTOMIB Ha By3/1ax a00 MIKBY3JISIX
KPUCTAJIYHOI TPaTKU Ta HAsIBHICTIO 1HIIMX AE(EKTIB CTPYKTYPH, TAKUX SIK BaKaHCIi,
JUCIIOKAIIi1, TOI0. 3MIHU CTYNEHS JOCKOHAJIOCTI KPUCTAIIYHOI IT'PaTKU, TTOB’s13aHi 3
nporecamMu OJM3bKOT0 UM JJATIEKOTO BIIOPSIIKYBaHb aTOMIB Y CIUIaBaX, CyTTEBO
BIJTMBAIOTH Ha 1X BIACTUBOCTI: CTPYKTYPH1, MEXaH14Hi, TETJIOBI, €JIEKTPUYHI, MAarHITHI 1
onTuuHi. 30kpema, 1e B 50-X pokax MUHYJIOTO CTOJIITTA B poboTax A.A. CmupHOBa
MOKa3aHo, U0 JaJeKe BIOPSAKYBAaHHS aTOMIB IPUBOAMUTD /10 3MIHU CUMETPIi
KPUCTAIIYHOI TPATKHU Ta CYTTEBOT NMEpeOyA0BH €HEPTETUYHOTO CIIEKTPY €JIEKTPOHIB,
OB’ S13aHOI 3 BAHUKHCHHSM €HEPTreTUYHOI MTITMHK. B 1mux poboTax mependadeHo
MO>KJIMBICTh MEPEX0JIy METAI-TIECJIEKTPHUK, KU OyB 3r010M JOCIIKEHUN B poOOTaxX
THIITNX aBTOPIB.

3MIHIOIOYH CTYIIHb BIOPSAKYBaHHS aTOMIB (ITapaMeTpu OJM3bKOTO Ta AAJEKOro
BIIOPSIIKYBaHb) MOKHA JIOCSTHYTH BIIACTUBOCTEH CIUIABIB, HEOOXITHUX IS
3aCTOCYBaHHS iX y AKOCT1 (PyHKI[IOHATBHUX YU KOHCTPYKILIHHUX MaTepianiB. s
OJIepKaHHS HEOOXiTHUX (PIBHOBOKHUX UM METACTAOUTLHUX) CTaHIB BUKOPUCTOBYIOTHCS
pi3HI BUAM 00pOOKH MaTepiajiB, 30KpeMa Jiisi Ha HUX BUCOKOTO THCKY.

DeHOMEHOJIOTIYHA CTATUCTUYHA TEPMOIMHAMIKa OJIM3bKOTO Ta JAJIEKOTro
aTOMHOTO BIOPSIKYBaHb, IO IPYHTYETHCS Ha BUKOPUCTAHHI MMOTEHITIATIB MI?)KATOMHOT
B3a€MO/II1, B 3arajJbHUX pHUCax Bke MoOya0BaHa.

Opnak, 11 moOyI0BY aICKBAaTHUX CTATUCTUYHO-TEPMOJAUHAMIYHUX 1 KIHETUYHUX



MOJIeTIel CIiJi BpaxOBYBaTH B3a€MOJIII0 aTOMIB CHUCTEMM Ha JAJEKUX BIACTAHAX, a HE
JUIIe HaWOMMKYUX CYCIAHIX, SK IIe OyJio 3po0JeHO B IMIOHEPCHKUX pobOOTax 3
ynopsiikyBaHHs rpanenieHTpoBanux kyoiunux (['LIK) ¢a3 3amimenss nig tuckom O. K.
Kanroku, B. 1. Pmwxkxosa, B. B. I'efiuenka 1 A. A. CmupHoBa. BrumB ke THUCKy Ha
KiHeTuKy janekoro mopsaky Ttumy ['IK-L1, 49wm (rekcaroHajgbHOro IIiJIBHO
ynakoBanoro) ['TI[Y-D0,g He mocmimKyBaBcs paHimie B3arali.

OcTtaHHiM YacoM OCOONMBY yBary MpHUBEPTAE MOXKIUBICTb CHPSIMOBAHOI
Moaudikaiii rpadeHy 3a JOMOMOrO0 HAaBMHUCHO BBEJACHUX JOMIIIOK, CTBOPEHHUX
ne(eKTiB, BUCAIKEHUX aJaToMiB ab0 XIMIYHO-()YHKLIOHaNbHUX rpym. llpu mpomy,
IMIUPOKI MOKJIMBOCTI y 3MiHI (DI3UYHUX BJIACTUBOCTEH Tpad)eHy BIJIKPUBAIOTHCA Came
3aBASKA HOro KOHTPOJIHOBAHOMY JIOMYBAaHHIO METOJAOM 10HHOi  IMILIaHTaIlli.
HeBnopsigkoBanuii rpadeH, TaKUM YHUHOM, CTa€ 0a30BOI0 CHCTEMOIO, IO IMOPOKYE
HOBUM Kiac GyHKIIOHATBHUX MaTepiamiB. Taki MaTepiaii 3HaXOJIATh 1HKOJH
HECIIO/IIBaHl 3aCTOCYBaHHS — BIJI HAHOEJIEKTPOMEXAHIYHUX CHCTEM JI0 CHUCTEM
HAKOMUWYyBaHHS BOJHIO. be3yMOBHO, OCHOBHI Hail MOKIAAAI0ThCA Ha TpadeH y 3B’ 3Ky
3 THM, 110 BIH Ma€ BC1 MOXKJIMBOCTI CTaTH y HEJAJIEKOMY MallOyTHbOMY HACTYITHHUKOM
KPEMHII0 y €JICKTPOHHHMX MNpujagax, MO JA03BOJMTh CYTTEBO ITJBUIIUTH PIiBEHb iX
MiHIaTIOpu3aIli Ta pododi yactoTu. KBa3i-pensaTuBICTCHKUNA CIIEKTP HOCIIB 3apsiy, SKUH
00YMOBJIIOE YHIKAJIBHICTh TpadeHy, y TOM K€ cCaMHil Yac cTae Ha 3aBajil BUKOPUCTAHHIO
rpadeHa y MOJIbOBUX TPAH3UCTOPAX 3aBISKH BIACYTHOCTI HIUIMHU Yy WMOTO CIHEKTPI.
Bigomo, 1m0 AOMIMIKKM MOXXYTh TPHU3BOJMTH JI0 TOSBU TaKoi HIIJIMHUA, TPUIOMY ii
MIMpUHA 3aJIeKUTh BiJ TUIY JOMIIIOK Ta iX koHueHTpauii. He cmig 3a0yBatu il mpo
rpad)eHOBI HAHOCTPIYKH, HA OCHOBI SKMX B)KE€ CTBOpPEHI €NeKTpoHHI kiodi. OmHak

MpUPOJIa BUHUKHEHHS €HEPTreTUYHOI IIIJTMHYU B TpadeHi 10 cux mip He 3’sCOoBaHa.

Y 3B’I3Ky 3 IIUM BHUKOHAaHI B JaHIM AucCepTalliiiHiii poOOTI JOCIIIKEHHS
TEPMOJIMHAMIKM Ta KIHETUKH aTOMHOTO BIIOPSIKYBaHHS CIUIABIB 3 TPaHEIEHTPOBAHOIO
kyo1uHorw (I'K) Ta rexcaronanbHoro muibHO ynakoBaHow (I'LLIY) crpykrypamu npu
BUCOKMX THCKYy Ta TEMIIepaTypl, CEHEPreTUYHOTO CHEKTPY Ta EJICKTPOHHUX

BJIACTUBOCTEH TpadeHy 3 JOMIIIKaMH €, 0€3yMOBHO, aKTyaJIbHUMH.



Jluceprariisi CKIIaAa€eThCs 3 BCTYIY, 6 pO3/IiTiB, OCHOBHHX PE3yJIbTATIB 1 BUCHOBKIB, 2
JOJIaTKIB Ta CIMHMCKY BUKOPUCTAHUX JpKepen. Jucepraliiro BUkiIageHo Ha 216 cropiHkax
JTPYKOBAHOTO TEKCTY, HE BpaxoBYyrouu 12 CTOPIHOK J0JATKIB 1 44 CTOPIHKM JIITepaTypHUX
nocunanb 13 405 nHalimenyBanb. [uceptauis mictuth 14 tabmunps 1 87 puCyHKIB, 6e3
ypaxyBaHHA 4 pUCYHKIB y TO/1aTKaX.

Jlyis moOy0BH CTAaTUCTUYHOI TEPMOJUHAMIKMA Ta KIHETHKH JAJEKOTO MOPSAJIKY,
30KpeMa OMHUCY MIPOCTOPOBOTO PO3MOALTY ACPEKTIB MO BYy3/IaX YW MDKBY3JIOBHHAX
JBOBHMIPHOT 1 TPUBUMIPHOI TPATOK, B AUCEPTAIlIiHIN poOOTI BUKOPHUCTOBYBABCS METO]]
CTaTUYHHUX KOHIICHTPAI[IHHUX XBUJIb.

JlochikeHHsl €NEeKTPOHHUX Ta E€JIEKTPOTPAHCIOPTHUX BJIACTUBOCTEH TIpadeny
IPYHTYBAJIMCS Ha KBaHTOBO-MeXaHiuHoMmy (opmaiizmi Kybo-IpinByma Ta HaOIMKEHHI
CHJIBHOTO 3B’s13Ky. JIOKanpHa TyCTHHA €IEKTPOHHHUX CTaHIB BU3HAYAJIACH Yepe3 MEePIIHii
niaroHanbHUN eneMmeHT ¢yHKUii ['piHa cucTeMHu, SKUH pPO3PaxOBYBaBCS MUISIXOM
BUKOPUCTAHHA METOAY TpHJlaroHami3anli MaTpull TraMUIbTOHIAHYy Ta METOAY
HemepepBHUX Jpo6iB. [Ipu ycepeaHEeHHI MO pO3TalllyBaHHSIM JOMIIIOK (Ie(EKTIB)
pO3MIp TOYAaTKOBOTO XBWJIBOBOTO TIAKETa 3ICTABISABCS 3 PO3MIPOM BHUOPAHOTO
JOCIIKYBaHOTO 3pa3ka rpadeny. [ns po3s’a3yBaHHs yacoBoro piBHsHHA Llpeninrepa
XBUJIbOBA  (PYHKIlSE ~ €JEKTpOHAa  TpEAcCTaBisuiach  mnoiiHoMamu — YeOwuinesa.
BukopucroByroun 3a3HaueHMM MiAXiA, B JUCEpTaliiiHIi POOOTI  JOCIIIKEHO
OamicTUUHUN Ta IUQY3IMHUN PEXUMH EJIEeKTPOIpoBiAHOCTI rpadeny. B umcioBux
pO3paxyHKax €HEPreTHYHOTO CIEKTPY Ta €JIEKTPOMPOBITHOCTI TpadeHy BHUKOPHUCTAHO
CTBOPEHY aBTOPOM Iporpamy Ha MoBi C++.

J10 OCHOBHUX OpPUTIHAJIILHUX PE3YJIbTATIB AUCEPTAIIMHOI POOOTH CIIiJ] BITHECTH:

1. Bnepiie nmokasaHo, 110 pejakcaris 1ajJeKkoro aTOMHOTO MOPSIIKY B IIapyBaTUX
ctpykrypax tuny L1, 1 DOy (Ha ocnoBi I'IK- i I'TI[Y-rpaTok BiAMOBIAHO) OMUCYETHCS
€IMHUM KIHETUYHUM DPIBHSHHSIM, B SIKOMY BU3HA4YaJIbHUM (PAKTOPOM HAJICTPYKTYPHOTO
TUny (a3u € eHepreTMYHWil MmapaMeTp MIDKATOMHOI B3a€MOJii, II0 MEBHUM YHHOM
BUPAXAETHCS Yepe3 EHeprii 3MillaHHsS aTOMIB Ha BCIX KOOpAWHAIIWHUX cdepax, a

MMOYATKOBI YMOBHU peJaKkcailii BIUIMBAIOTh Ha KIHIEBE (PIBHOBAXXHE) 3HAYEHHS



napaMmeTpa JAaleKkoro MOpSAKY JUIIE B OKOJII TOYKH (Pa30BOrO MEPETBOPEHHS Jal—
oe3nan.

2. Bmepme noOyaoBaHO KpHBI 4YacoOBOI €BOJIOLII CTPYKTYpHOTO MapameTpa
nanexoro nopsaky tumy L1, uu DO0jg 3a pizHUX ckmaniB 1 Temneparyp. [lokazano, mo
TeMIIepaTypHa 3aJeKHICTh €HEPriii MI>KaTOMHUX B3a€EMOJIIA MPUIIBUIIIYE peJIaKCcalliio
napaMmeTpa J1ajJeKoro mopsiky.

3. Bmepie mokaszaHo, 10 BpaxyBaHHS MDKaTOMHHX B3a€MOJii Ha BCiX (a He
JUIIe Ha Tepinid abo TMepHmx JABOX) KOOpAWHALIMHUX cdepax MPUBOIUTH 10 IOSBU
SKICHO HOBOIT 3aJIC)KHOCTI mapaMeTpa nanekoro nopsaky tumy L1, i DOjg B crutaBax (Ha
ocHoBi ['TIK- # T'HlY-rparok BIANOBIAHO) BiJ dYacy, THUCKYy Ta TeMIEpaTypH:
MIJBUIICHHS YW TIOHWKCHHS CTYMNEHS BIOPSIAKOBAHOCTI 31 30UIBIIEHHAM THCKY,
CHpHUSHHS YM TIPUTHIYCHHS TIEPEXOJy CHCTEMH 3 HEYIOPSIKOBAaHOTO CTaHy B
yHOPSAKOBaHUM 1 (HABIAaKW) TMOBEPHEHHIO y BUXIAHUN CTaH Ta MOSBU JIBOX TOYOK
(dha30BOro NMEepeTBOPEHHS J1aa—0e3mal.

4. Briepiie mokazaHo, 10 BpaxXyBaHHsI JIMIIE KOPOTKOCSKHUX B3a€EMOJII aTOMIB
YHEMOJKJIUBIIIOE OOTPYHTYBAaTH JEsIKI 13 TependayeHuX HAACTPYKTYp 3aMIIICHHS Ta
BTUICHHS B IIIJIbHUKOBIN TpaTiii, sIKi HA0yBalOTh CTAOUIBHOCTI 3aBISKHU JTaJIEKOCSHKHOCTI
MDKaTOMHUX B3aemojii. Ctabumizallisi MeBHOI HAJACTPYKTYpPH 3yMOBJIEHa BHECKOM BIJ
B3a€EMO/IIi aTOMIB Ha THUX KOOpAMHAUIMHHUX cdepax, mansa skux Dyp’e-KOMIOHEHTa
eHeprii 3MilIaHHS € MIHIMaJIbHOI. BCTaHOBIIEHO, 10 HEMOHOTOHHICTh KIHETHKU
penakcaiii  mapamMeTpiB  JaleKoro - TMOPSAKY — CIOpPUYMHEHA  JIOMIHYBaHHSAM
MDKIIATPATKOBUX HAJl BHYTPIIIHBbONIAIPATKOBUMH MIKATOMHUMH B3a€MO/IISIMU.

5. Bmepmie BCTaHOBJIEHO, MO TPOCTOPOBI PO3MOIIIM TOYKOBUX JEPEKTIB Yy
rpadeHi (IOMIIKOBUX aTOMIB Ta aJaTOMIB, BaKaHCIH Ta iX KOMIUIEKCIB) MOXYTh
COPUYMHATH Psii €(PEeKTiB: 3MIHIOBATH THUIl OCHOBHUX HOCIIB CTpyMy, IHAYKYBaTH
3a00pOHEHY 30HY B €HEPIrEeTUYHOMY CTEKTP1 €JIEKTPOHIB, ICTOTHO BIUIMBATH HA BUTJIS
€JIEKTPOHHO-KOHIEHTPALIMHOT ~ 3aJIeKHOCT1  €JIEKTPONPOBITHOCTI,  MOJIMIITYBAaTH
(GYHKITIOHATBHICT, TPAaEHOBOTO IIapy, 3MIHIOIOUM EJIEKTPOMPOBIIHICTh Y JECATKH

pa3iB, IOCUJIIOBATH UM MOcia0a0BaTH (1 HaBITh MOBHICTIO MPUTHIYYBAaTH) aCUMETPIIO B



€JICKTPOHHIH 1 JIPKOBIH MPOBIAHOCTSIX.

6. Brepiie mokaszaHo, II0 Yy BHIAJKy HasBHOCTI B rpadeHi, OKpiM TOYKOBHX
nedexTiB, Ie 1 JIHIMHUX (HAHOOPWIKIB, aTOMHHMX CXOJWHOK) MOXE, OKpIM 3MIHH
BUTJISIY €JIEKTPOHHO-KOHIICHTPAIIIHHOT 3a71€KHOCTI MPOBITHOCTI, BAHUKATH DSl HOBHX
e(deKTIB: MIJABUIIEHHS EJEKTPOIIPOBIIHOCTI Yy JEKUIbKAa pa3iB MpU Opi€HTAIIHHIN
KOpeJslii JIHIKHUX AePeKTiB, YA B COTHI pa3iB y BHUIAJKy IIe 1 BHOPSIKYBaHHS
TOYKOBHUX JC(EKTIB, MOCHICHHS aHI30TPOIMii €IEKTPOMPOBITHOCTI Ta TMOCWJICHHA YU
nocabJICHHs €EKTPOHHO-TIPKOBIA aCUMETPIi, IKY CIIPUUHHSIOTh TOYKOBI1 J1e€(EKTH.

7. Brepuie BCTaHOBJIEHO, LIO0 SAKIIO MOTEHIal PO3CISHHSA €JEKTPOHIB Ha
TOYKOBUX JedeKTax CHIbHHM 1(a00) HANIEKOCSHKHMM, TO BHECOK iX IepeBakae B
€JIEKTPOHHO-KOHIICHTPAIIMHINA 3aJI€KHOCTI MPOBIIHOCTi, MPUBOASYHU 10 1i JIHIHHOCTI.
HaromicTe 3a 1HIIKMX NOTEHUIAIIB PO3CIIHHS NEPEBAXKHUM € BHECOK JIIHIMHUX JE(EKTIB.

8. Brnepie mokaszaHo, 10 TOYKOBI Ta JiHINHI AedEKTH, Kl XapaKTepU3yIOThCS
MOTEHI[1aJlaMi OJHOTO 3HaKy, MPOSBISIOTHCS Y TMPOTHIECKHIN €JIEKTPOHHO-IIPKOBIN
acuMeTpii mpoBigHOCTI. [Ipy oOIHAKOBMX 3HAaKaX TOTEHIANIB PO3CISHHSA BIUIMB
TOYKOBUX 1 JIHIMHUX PO3CIIOBAIILHUX IIEHTPIB MOKE MPUTHIUYBATH (1 HABITh MOBHICTIO
HIBEJIIOBAaTH) €JIEKTPOHHO-JIPKOBY ACHUMETPII0 B MPOBIIHOCTI rpad)eHy, BHUSBIEHY 3a
HAsSIBHOCTI B HbOMY JAedeKTIB Jmiie ogHoro tumy. [Ipu pi3HHMX 3HaKax MOTEHIATIB
PO3CISIHHSI €JIEKTPOHIB Ha TOYKOBMX 1 JIIHIMHMX JedeKkTax 3a3HaueHa acUMETPisl CTae€
BHPA3HIILIOIO.

o nucepTarliiinoi po6oTH CiIij1 3pOOUTH HACTYIIHI 3ayBaXKCHHS:

1. ITpu onuci BOOPSAIKYBAaHHS aTOMIB y CIUIaBaX 3 TPAHELEHTPOBAHOIO KyOIYHOIO
Ta F€KCaroHaJbHOIO LIUIbHOYIIAKOBAHOKO I'pPAaTKaMU B €HTPOMIMHOMY WIEHI AJis BIIbHOT
eneprii (2.18) Ta TepmMoaMHAMIYHOTO MOTeHIIANy (3.5) BpaxoBaHO JHIIE TapaMmeTp
JAJIEKOro TOPSIKY, ajie HE BpPaxOBaHO OaraTOYyaCTUHKOBI MDKATOMHI Kopensmii. Y
3B’SI3Ky 3 IIMM B POOOTI HE JOCHIIKEHO BIUIMB IIMX KOPEJAIid Ha BIOPSIKYBaHHS
aTOMIB.

2. Bukopucranmnii B poOOTI METOJ] YHCIOBOTO PO3PAXYHKY €IEKTPOHHUX CTAHIB Ta

€JIEKTPONPOBIAHOCTI TpadeHy 3 JOMIIIKAMHU IPYHTYEThCS Ha TaMiJIbTOHIaHI CUCTEMU B



MoJieni cribHOTO 3B 513Ky (5.1), B sIKOMy BpaxOBaHO JIMINIE IHTErPAIX TMEPECKOKY LIS
nepIoi KoopJAUHaIiHOT cepu Ta MOTeHIan po3cisHHg. B poOoTi He HoCTiKeHo, K
3MIHATBCSI OJIEp>KaHl Pe3ylbTaTh CTOCOBHO BUHUKHEHHS ILIUIMHU B €HEPreTUYHOMY
CHEKTP1 EIEKTPOHIB Ta EIEKTPOMPOBIIHOCTI TpadeHy 3 TOMIIIKaMU aIaTOMIB Kajilo pu
BpaxyBaHHI OUIBII peagbHOI0 3aKOHY AUCIIEPCli eIeKTPOHIB.

3. Onmepxani B poOOTI pe3ynbTati 0a3yrOThCS Ha OJHO30HHIM MOJEINI CHIBHOTO
3B’3Ky. B po0OTI He TOCHIHKEHO BIUIMB T10puIu3aliii 30H Ha €HEPreTUYHUNA CIIEKTp Ta
€JICKTPOIPOBIIHICTh TpadeHy 3 TOMIIIKAMH.

4. OpepxxaHi B Aucepralli pe3yslbTaTH PO3PAXYHKIB €HEPreTHYHOIO CIEKTPY
€JIEKTPOHIB rpadeHy 3 JOMIIIKaMu BUKOHAHI 0€3 BpaxyBaHHS €JICKTPOHHUX KOPEISIIIH.
B nmucepramii BiJICyTHE HajeXHE MOPIBHSHHS pe3yJbTaTiB pPOOOTH 3 BIANOBIIHUMU
pe3ynbTaTaM IHIIMX aBTOPIB, BUKOHAHUMHU 3 BUKOPHUCTaHHSAM Teopii (QyHKIIOHANA
€JIEKTPOHHOI TYCTHHH, B SIKiH 111 KOpeJALii BpaXOBYIOThCS. Y 3B’SI3KY 3 IIUM HIUOTO HE
CKa3aHO CTOCOBHO BKJAJy €JIEKTPOHHUX KOpPEJSIid B EHEPreTUYHUM CIEeKTp Ta
€JIEKTPOIPOBIIHICTH KPUCTAITY.

OpHak 3a3HaueHl 3ayBAKEHHS HE CTOCYIOTbCSI OCHOBHHUX pE3yJbTaTiB Ta
BHUCHOBKIB JUCEPTALIITHOI poOOTH 1 HE BIUIMBAIOTh HA ii BUCOKY OLIIHKY.

Jluceprairisi € 3aBEpIICHOI0 HAYKOBOKO TMparelo, B SKi BHUPIIMIEHO MpoOIeMy
OMKCY KIHETUKH BIOPSAKYBaHHS Ne(eKTHOI CTpyKTypu cruiaBiB Ha ocHoBl ['IIK- 1
['IIY-rpaTok Ta 3’sicyBaHHS NMPUPOIAU BIUIMBY J1€(PEKTIB Ha €HEPreTHMYHUN CIEKTp Ta
EJICKTPOIIPOBIIHICT Tpadeny.

JIOCTOBIpHICTh ~ OJICPKAHUX  pE3YyJbTaTiB Ta OOIPYHTOBAHICTH BHCHOBKIB
3YMOBJICHI 3alpPONIOHOBAaHUMHU B POOOTI TECOPETUYHUMHU MOJEISMHU, IO aJEKBATHO
OMHCYIOTh KIHETUKY BHOpsAKYBaHHS nedextiB B cruiaBax Ha ocHoBi ['[K- 1 T'IY-
IpPaTOK, €HEPreTUYHUW CIEKTP Ta EJIEKTPOHHI BJIACTUBOCTI IpadeHy, Yy3roIKEHICTIO
oJlep)KaHUX Ppe3yJbTaTiB 3 ICHYIOUMMH B JIITepaTypl pe3yibTaTaMu TEOPETHUUYHUX
JOCIIKEHb KIHETUKU CIUIaBIB Ta BIACTUBOCTEW rpad)eHy Juisl aHAJIOTYHUX BUIIAIKIB Ta

CKCIICPUMCHTAJIbHUMHA JaHHUMMU.



OcHOBHI pe3ynbTath poOOTH OnyOJiIKOBAaHO B MPOBIAHUX (DaXOBHUX BITYM3HIHUX
Ta 3aKOPIOHHUX BHJAHHAX Ta anpoOOBaHO Ha 0araTbOX MDKHAPOAHHUX HAYKOBHX
KOH(pEpeHLIsX. |

ABTtopedepart NOBHICTIO BIIOOpaXkae 3MICT AUCepTallil.

BpaxoBytoun axkTyanbHICTb TE€MH, HOBM3HY, HAyKOBE Ta MPAKTHUUHE 3HAYECHHS
OACPXKAHMX PE3y/bTATIB, PIBCHb Ta KUIBKICTb MyOmiKauii, MOKHA 3pOOMTH BHCHOBOK,
o JaucepraliiHa poboTa “BIUIMB yNOpsAJKYBaHHSA JIe(PEKTHOI CTPYKTYpH Ha
TPAHCIIOPTHI BJIACTUBOCTI 3MIIIAHHUX KpUCTaTiB” BiAmnoBigae Bumoram MOH
YKkpaiHu [0 JOKTOPCBKMX JucepTauid, 3okpema 1. 10, 12, 13 “Ilopsaxy
NPUCYMKEHH HAYKOBHUX CTYINEHIB 1 IPUCBOEHHS BUYEHOTO 3BaHHSI CTAPLIOIO
HayKOBOI0O CIIBpOOITHHKA”, 3aTBEPAKEHOro INocTaHoBoio Kabinery MinicTpis
Ykpainu BiA 24.07.2013 p. Ne567, a 11 aBrop Panmuenxko Tapac Muxaiinosuy
3aC/IyroBy€ MPUCYKEHHS HAyKOBOTO CTYIEHS JOKTOpa (hi3MKO-MaTeMaTHIHHX

Hayk 3a creuianbHicTiO 01.04.07 — (hbi3uka TBEpAOTO TiJA.
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