BIAI'YK
o¢iuiifHOro oNoOHEeHTa Ha JUcepTaLiiiHy po6oTy
Jlern Onexcanapa OsekcaHApOBHYA
«HecrauionapHi npouecu B IPOCTOPOBO-HeOJHOPIAHUX HAANMPOBITHUX
CTPYKTYPax B HAIBHCOKOYACTOTHOMY eJIeKTPOMATHITHOMY MOJTi»,
noJaHy Ha 3400yTTS HAyKOBOTO CTYTICHS
noktopa ¢inocodii 3a crenianpHicTIO 104 — «Di3uKa Ta aCTPOHOMISN

3 ramy3i 3HaHb 10 — «IIpupongHudi HAYKH»

AKTyaJIbHICTh TeMH JHcepTaliiiHOT poboTH.

Hucepranitina po6ora O.O. Jlern mNpHCBSIYeHa BHBYEHHIO HECTAIlliOHAPHUX
IpoueciB, fKi BiOOyBarOTbCs MiI Hi€0 HAIBUCOKOYACTOTHOTO €JIEKTPOMArHiTHOI'O
I10JI1 B TPOCTOPOBO-HEOAHOPITHIX HAATIPOBIIHUX CTPYKTYypax. TakKuMu CTPYKTypaMu
B AMCEpTallii € HAANIPOBIIHI IJIBKYU Ta MICTKH 31 CTPYMOM, CIipaJTbHUA HaATIPOBI THUM
pe3oHaTop Ta BUCOKOYACTOTHWHM HAONpOBILFHWH KBAaHTOBHH iHTepdepeHIliHHui
neTekTop. MeTow  [HCepTallifHOrO  JOCHIKEHHS € BHBYEHHS  BIUIMBY
HaJBUCOKOYaCTOTHOIO €JEeKTPOMArHiTHOrO TOJS Ha IPOCTOPOBO-HEOTHOPIIHI
HaINpoBigH1 cTpyKTypH. [1ix mieto enekTpoMarHiTHOTO TOJIS B Ha3BaHUX MPOCTOPOBO-
HEOJHOPITHUX CTPYKTypax BHUHHKAIOTH CTalliOHApHI Ta HeCTalliOHapHi MpOIECH, a
came, popMyroThes TiHil MPOKOB3yBaHHS a3y y HAAMIPOBITHUX TUTiIBKaX Ta MiCTKax 3i
CTpyMOM, (GOpPMYIOTbCS PE30HAHCHI CTaHM Ta CTOSYi XBWI y HaIIPOBITHHX
pe3oHaTopax, a Yy  BHCOKOYAaCTOTHOMY  HAIIpPOBIZHOMY  KBaHTOBOMY
iHTephepeHIlitHOMY TeTeKTOpi BUHUKAE BIATYK Ha 30yIKyroue BUTIpOoMiHIOBaHHS. 11i
IIPOLIECH BHUBUAIOTHCS B AucepTauii. Bubpana Temartuka IOCHiIKeHb aKTyaJbHA SK
11 GyHIaMEHTANbHOI, TaK 1 s MPUKIaTHOI (i3HKH, OCKITBKH 3aralbHol Teopil JTiHiH
IIPOKOB3yBaHHA (a3u B HAANPOBITHHUX ITUTIBKAaX Ta MiCTKaxX B JaHUM yac He iCHYE, i
HeoOXiTHO HAaKONUYUTH 0a30BUH eKCIepUMEHTATbHUN MaTepian I il moOyIdoBH,

HaATIPOBIIHI CHipalbHi pe30HATOPH € MePCIIEKTUBHUMH ISl OOy I0BH MeTaMaTepialiB
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3 3aJaHUMM EJIEKTPOMAarHiTHUMH XapaKTepUCTUKaMH, a THYYKe KepyBaHHSI
HOPMAaJli30BaHOK 1HOYKTHUBHICTIO BHCOKOYACTOTHOT'O HAIIPOBIIHOTO KBaHTOBOI'O
iHTepdepeHIifHOTO AeTeKTOPY (OCHOBHUM TapaMeTpPOM LBOTO AETEKTOPY) J03BOJIIE
IIEpEUTH 3 TICTEPE3UCHOTO pEeXUMY pPOOOTH AeTeKTopa M0 Oe3ricTepe3nCHOTro i
3abe3neuye 301NMbIIeHHS Koe(illieHTa TMepeTBOPEHHS Ta YYTJIHBOCTI. AKTYadbHIiCTb
TEMH TaKOX NiATBEpIXYeThCS THUM, IO aucepramiiHa pobdora O. O. Jlern
BUKOHyBasIacad B D13MKO-TEXHIYHOMY iHCTUTYTI HU3BKUX TeMmeparyp iM. b.I. Bepkina
HAH Vxpainu B pamkax temarnyroro mwiany OTIHT im. b.I. Bepkina HAH Vkpainu
3a BiIOMYHUMH TeMaTukamu: «HammpoBimHI i Me30CKOIIYHI MiKpPOCTPYKTYpH Ta
IpUJIagd CydacHOI KBAaHTOBOI €NIEKTPOHIKM Ha IX OCHOBI» (peecTpaliitHuii HoMep
01170002291), «KBaHTOBI HaHO-pO3MipHI HAONOpPOBIAHI CHCTEMH: TeoOpif,
€KCIIEPUMEHT, IIpaKTW4YHa peamizauis» (peectpauitauit Homep 0122U001503), 3a
miaTpuMku rpaTy Magnetism for Ukraine 2023, Vkpaina, B pamMkax MOpOEKTY
«Development of Magnetic Coupling Readout Based on a Flux Qubit with RF SQUID
for Nonlinear Quantum Magnonics» (peecrpaniitauit Fomep 9918), a uwacTuHa
IucepTaliuoi poboTu Oya EMKOHAaHA 3a MiATPUMKHU rpaHTy Volkswagen Foundation,
HimeyunHa, B pamkax 1npoekTy «®Da3ouyTinuBe 300pakeHHS IOIIAPEHHS
MIKpOXBHJILOBOT'O CUTHATY B HAATIPOBIAHUX MeTamartepiaiaxy, (peecTpamiiHui HoMep
Az97768).

CrpykTypa, OllIHKa MOBH, CTHJIIO Ta 0()OpPMJIeHHSI AUCEPTALil.

Huceptanis O. O. Jleru moOpe CTpyKTypoBaHa 1 CKJIaIaeThCsA 3 aHOTAIl
YKpaiHCBKOIO Ta aHINIIHCHKOIO MOBaMH, CIHUCKYy ITyOiikamiii 3mo0yBada 3a TEMORO
JycepTalii, BCTYIy, YOTUPHOX PO3iJiB, BUCHOBKIB, MEPENiKy BUKOPUCTAHUX JDKEpe
(205 nailiMeHyBaHb), Ta OIBOX AOHATKiB, B SKUX € CIUCOK IyOmikariii 3mo0yBada 3a
TEMOIO JucepTanii (JoJaTok A) Ta BIZOMOCTI PO ampoballito pe3ybTaTiB AUcepTaIii
(momarok Bb). KoxeH 3 po3niniB Mae BUCHOBKH 3a po3aijioM. PoboTa Bukiagena Ha 143
CTOpiHKaX, MICTUTH 37 pUCYHKIB. ¥ BCTYyHi OOTPYHTOBaHO aKTyaJIbHICTh 00paHOl TeMH

AJUCE TaHﬁ i 3B’SM30K 3 TEMAaTUYHHM IUIaHOM ,HOCJIiJI)KeHI) ®DI13UKO-TEXHITHOTI'O
>4
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IHCTUTYTy HU3BbKUX TeMuepatyp imeHi b. 1. Bepkina HAH Vkpaiau, chopMynboBaHi
MeTa JOCIIDKEHH, OKpecyeHi 3a1a4i JOCiIKeHHs, cPOpMyITEOBaHO 00’ €KT, TpeIMET
i MeTomu MOOCHTIMKEHHSA, HayKoBa HOBH3HA Ta INpaKTHYHE 3HAYEHHS OTPHUMaHUX
pe3ynbTaTiB, HaBeIEHO OCOOHCTHH BHecOK 3m00yBada, HaHi mpo myOmikaiii Ta
ampoballiro pe3ynabTaTiB poOOTH, a TAKOXK CTPYKTypa Ta 00CAT JucepTarlii.

B nepmomy po3gini HaBegeHWI OTJIAN Ta aHANi3y JITEepaTypd 3a TEMOIO
miceptanii. Orasn BKIIOYAE TEOPETHYHI OCHOBH (i3UKH HAIOIPOBIAHOCTI, (Gi3HUKH
edextiB JIxozedcona (edpextu [[xo3edhcoHa, pe3sHCTHBHO-EMHICHA MOZIETh KOHTAKTY
JIxo3edcoHa, a TaKoX OTJISA HAAMPOBITHUX KBAHTOBUX iHTephepoMeTpiB). JloKIagHO
PO3TIISIHYTO PE3UCTUBHI CTaHW Yy HAANPOBIOHWX TOHKWX IUTiBKaxX. Jlami B ormsami
ONMCaHO MeTaMarepiald 3 pe30HaTOpaMH Ta CIipalbHi pPE30HATOPH, SKi €
MEPCIEeKTUBHUMH €JIeMEHTaMH CTPYKTYpd MeTamarepiamiB. Po3BuHyTa iHTepecHa
TOYKa 30py Ha BUCOKOYACTOTHI HAMIPOBiIHI KBAaHTOBI iHTEpQEPEHIIIHHI TETEKTOPH K
eIleMeHTH CTPYKTypH MeramarepiaiiB. OOroBopeHO MeTOmH  HOCIiIKEHHS
HaANPOBIAHUX CTPYKTYP, 30KpeMa MeTO I HU3bKOTEMITePATYPHOT JIa3epHOI CKaHYFOUOT
Mikpockonii. Po31is 3aBepItieHo MOCTaHOBKOIO 3aBJIaHb TACEPTALiHHOI pOOOTH.

VY apyromy po3[iji po3risHYTO IPOBeAeHI aBTOPOM IUCEPTallii eKCIIepUMEeHTANIbHI
IOOCTIIKEHHS OCOONUBOCTEH Tepexoqy TOHKOIUIIBKOBHUX HAANPOBIOHHUKIB Y
HOopManbHMM cTaH. [lokazaHo, o i1 BINTHBOM MOCTIHHOTO TPAHCIIOPTHOT'O CTPYMY Ta
HaJBUCOKOYACTOTHOTO BUIIPOMIHIOBAHHS B TPOIIECi TepeXoay 10 HOPMAIBHOTO CTaHy
HaANpPOBIAHUK MMPOXOAUTH MPOMIKHUN HecTaOITFHUM i HEpiBHOBOXKHUHN PE3UCTUBHHMA
CTaH, IPH IKOMY YTBOPIOIOTECS JiHil IPOKOB3YBaHHS (a3u, 3 MOTATBIINM YTBOPEHHIM
HOpMaJbHUX IOMEHIB. BuBuaroThcs GopMyBaHHS LEHTPIB MPOKOB3YBaHHS (a3w Ta
TiHiM TpoKOB3yBaHHA (a3u B HAABHUCOKOUACTOTHHX IOJSX Ta PE3UCTUBHI CTaHH Y
TUTIBKaX 31 3MIHHUAM TI€pPepi3oM.

B TpeTboMy po3aiNi eKCIEpUMEHTAIBHO BUBUAETHCS Bi3yallizallisl CTOSIAX XBHITb
y CHipallbHOMY HaANpOBiZHOMY pe3oHaTopi. s [dOCHiIXeHHS po3pobieHo

bazouyTnMBUHA peXUM pPOOOTH HHU3BKOTEMIIEPATypHOTO JIa3€PHOTO CKAHYKOWOTO
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Mikpockoma. OTpuMaHO BEKTOpHI 300paXeHHS IIPOCTOPOBOTO  PO3MOILTY
MiIKpOXBUIILOBUX CTPYMIB Y CHipadbHOMY PE30HATOPI IS PI3HUX MO CTOSTUUX XBUITH.
PosrnsHyTo iHTEpecHM BHUNALOK aHi30TpPOIIii HAAMPOBITHHX HAIBHUCOKOYACTOTHHX
CTPYMIB y CIipalbHOMY PE30HATOPI MIPU BEIUKOMY 1HAEKCI pe30HaHCHOI MOIH.

Y deTBepTOMY pO3IiJi MPOBENEHO aHaNi3 BIUIMBY HaIBHCOKOYACTOTHOTO
eJIEKTPOMArHiTHOTO 0TSt Ha aMILTI Ty THO-4aCTOTHi XapaKTePUCTUKU
BHCOKOYACTOTHOTO HAINpPOBITHOTO KBaHTOBOTO iHTepGhEPEHIiHHOTO IEeTEKTOpY.
PosrnsiHyTO Teopito JAeTeKTopy B HAIBHCOKOYACTOTHOMY TONi 1 TpOBEIEHO
eKCIIepUMEHTAabHY MEePeBipKy i€l Teopii.

3aBepuryerbcs poboTa BHCHOBKAMH, CINHCKOM BHKOPHUCTAHHUX Kepesa Ta
AOJATKAMH.

Hucepramis HamucaHa TIpaMOTHO, BHKJIaJeHa JIOTIYHO Ta IOCIiTOBHO.
TepmiHonoris 3aransHONpHiHATA, 0hOpMIIEHHS poOOTH aKypaTHe. Bee 1e 3abe3mneuye
aJieKBaTHE CIIPUUHSATTS pe3yNIbTaTiB Ta BUCHOBKIB TUCEPTAIlii.

Takum 9MHOM, MOXHA KOHCTATyB&TH, IO AucepTraniitHa podora O. O. Jleru €
3aBePILEHOI0 KBaJidikamitHo poboTor0, KA BUKOHAHA 3100yBavYeM 0CO0UCTO.
CTtyniHb 00IPYHTOBAHOCTI HAYKOBHX I0JI03KeHb, BUCHOBKIB Ta X 10CTOBIipHICTh.

OOTpyHTOBaHICTh Ta MJOCTOBIPHICTP HAYKOBHX pe3yJibTaTiB, HaBEAEHUX Y
aucepTalii, 3ade3nedyeThcsl KOPEKTHICTIO MMOCTAHOBKA METH Ta 3a/a4 JOCITiIKEeHHS,
BUCOKMM pIBHEM EKCIEPUMEHTAbHOI TEXHIKH Ta BIITBOPIOBAHICTIO pe3yJbTATIB.
HocnimxeHHs 0a3yI0ThCS HAa Cy4aCHUX TEOPETUYHUX Ta eKCIIEpUMEHTAIBHUX M1 IX01ax
1 MeTonax. BuCHOBKH poOOTIB BUIUIUBAIOTH 3 PE3YJIbTATIB €KCIIEpUMEHTAIBHUX Ta
TEOPETUYHUX HOCIHIIKEeHb, HaBEOEHWX Yy mAucepranii. Pe3ympTaTd Ta BHCHOBKH
ampoOoBaHI Ha T’ATH MDKHApOOHUX HAyKOBHX KoH(epeHUisx. Pesymbratu
JIOCTiIKEeHb y3roJKeHi MiX co00r0 Ta 3 pe3yiIbTaTaMu My OiKalliil iHIIuX aBTOpiB.
IToBHOTa BHKJIaZy B HAYKOBHX My0JlikalisiX, 3apaxoBaHHUX 3a TeMOIO AUCEePTAaIii.

PesynpTaTi HayKOBHX AOCHIIKEHb, OTPUMAHUX B IUCEpTallil, OMyOIiKOBaHO B

3-X craTTsaxX y HaykoBoMy xkypHali «Low Temperature Physicsy, sskuit iHIeKCy€eThCS B
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MikHapogHuX HaykoMeTpuuHux 6azax SCOPUS ta Web of Scienc i mae Tperiit

KkBapTuib (Q3), Ta y 5 Te3ax AoMoBiel Ha KOHPEPEHIIiTX B BUIAHHIX, YO0 JOCTATHBO

IUTsL IACepTalliiHOl poOOTH AOKTOpa dinocodii, 3rigHo BcTaHOBICHHM BuMoraMm MOH

Vkpainu mono myOmikamiif OCHOBHOTO 3MICTy OHCepTaliifi Ha 3H00YTTSA CTYIeHS

noktopa ¢dimocodii 3i cneniampHOCTi 104 - «®Di3uka Ta acTpoHOMIs» B ramysi 10 —

«IIpupogaudi Haykm». 3 AUcepTalii € OYEBUIHUM, IO OCOOUCTHIA BKJIa[ TUCEPTaHTa

B I1i poOOTH € BUPITITATEHUM.

HaykxoBa HOBH3Ha 0TPUMAaHHUX pe3yJbTATIB.

HoBu3na migxomy [ucepraHTa OO IIOCTaBIEHOI MPOOJIIEMH TIONATaE Yy
BUKOPHCTaHHI  YHIKaJlbLHUX  METOMIB  JETeKTyBaHHSI, a caMe, METO.Iy
HU3bKOTEMIIEPAaTYpPHOI J1a3epHOI CKaHyr0uol MiKpOCKOMii Ta po3pobIi MeToxmy
BeKTOpHUX ((Pa3odyTIHUBHX) BHUMIpIOBaHb HAIBHCOKOYACTOTHOIO BIATYKY 3a
JIOTIOMOT0F0 HU3bKOTEMIIEpaTypHOI 1a3epHOI CKaHyIou01 MiKpocKoii. ABTopoM OyIio
OTPUMAaHO HU3KY HOBHX pe3yJIbTaTiB, a caMme:

1. CrpykTypa pe3dCTHBHOIO CTaHy 3 HEeKBINUCTAHTHWUMH JHIIME TMPOKOB3YBaHHS
¢dazy y IBOBUMIPDHOMY HAANPOBIAHUKY 3 PO3TiKaHHSAM TPAHCIOPTHOTO CTPYyMy
(mictky [laema) Oyna Bmoepmie Bi3yalli3oBaHa 1 TIpoaHaTi30BaHA METOIOM
HU3bKOTEMIIEpaTyPHOI JIa3epHO1 CKaHyI0U01 MiKPOCKOITii.

2. ABTOD BIIEpIlIE TOKA3aB 3a JOTIOMOT 00 HU3bKOTEMITEPATYPHOT JTa3epHOT CKaHyI0UO0l
MIKpOCKOTIii, IO MepeXil MUPOKOi HaAMPOBIAHOI TOHKOI TUTIBKH 3 PE3UCTHBHOTO
CTaHy B HOpPMaJbHMM Tif Mdi€l0 TOCTIHHOrO TPAHCIOPTHOTO CTPYMy Ta
HaJBHUCOKOYACTOTHOTO TONA BiAOYBaeTbCcs uepe3 MOHOTOHHE 3MeEHIIEeHHS
HaJJTUIIKOBOro cTpyMy. HecrarionapHi HepiBHOBaXHi JIiHIT TIPOKOB3YBaHHS (azu
MIEPETBOPIOIOTECS B HEPIBHOBaXHI, ajle CTallioHapHI IJUCKPETHI HOpPMallbHi
JIOKaJli30BaHi JOMEHH, Ki MaloTh TakKi X PO3MipH, 5K 1 JiHil TpoKOB3yBaHHSA (ha3w,
110 1X TIOPOIUIIH.

3. YaockoHaneHo MeTOJ HU3bKOTEMIIepaTypHOI Ja3epHOlI CKaHyroUOi MIKpPOCKOTIl i

BIIEpIIIE TPOAEMOHCTPOBAHUN METOJ BEKTOPHUX ((ha30dyTIWBUX) BUMIPIOBAHb
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HaJBHCOKOYAaCTOTHOIO BIATYKY 3a JOIOMOTOI0 HU3BKOTEMIIEPAaTypHOI JIa3epHOI
CKaHyI04Y0i MiKpPOCKOTTii.

4. Buepiue BHABIEHO NMOCHUJIEHHS aHI30TPOMil HAAMPOBITHUX HAIBHCOKOYACTOTHHX
CTPyMIB y CHipallbHOMY pe30HaTOpi 31 301NbIIEHHIM iHIEKCY pe30HAHCHOI MOIH, a
TaKOXX IIEepexili pe3oHaTopa MiX pPEeXHUMaMH 30CEPeDKEHHX Ta PO3MOMIIEHUX
rapaMeTpiB.

5. Brnepme  oTpuMaHO  BEKTOpHI  300paX€HHS  MPOCTOPOBOTO  PO3MOMILTY
MiIKpPOXBHJIBOBUX CTPYMIB Y CIipalTbHOMY PE30HATOPI IS IPYTroi Ta TPEThOI MOIH
CTOSTYUX XBUJIb.

6. ABTOpOM BIIEpIIIEe JOBEAEHO, 110 T0IaTKOBE HaIBUCOKOYACTOTHE €JIEKTPOMArHiTHE
IoJie 3MIiHIOE XapaKTepUCTUKH BHCOKOYACTOTHOTO HAAMPOBITHOIO KBAHTOBOTO
iHTEepQEPEeHIIHHOTO HETEKTOPY, MEPEBOIASYH HOTO 3 TiCTEPE3UCHOTO PEXUMY
poboTH B Oe3ricTepe3uCHHM, IO M03BOJIIE OTPUMATH KOCQIIliEHT MepeTBOPEHHH,
BUIIUH 32 TOW, IKUN XapaKTepHUH IS TiCTEPE3UCHOTO PEXUMY.

IIpakTHyHe 3HAYEHHSA OJepP:KAHUX pe3yJibTaTiB.

Pe3ynmbTaTd AOCHIKeHb, MPEACTaBACHUX B Il AWcepTaliiHUNA poOOTI,
PO3IIUPIOIOTH HAsBHI YSABIEHHS PO OCOOIUBOCTI YTBOPEHHS HECTAIliOHAPHUX CTAHIB
y TPOCTOPOBO-HEONHOPIOHUX HAANPOBITHUX CTPYKTypax y HaIBHCOKOYACTOTHOMY
noini. Pe3ynpTaTH HOCHiIKEHHS TOHKOIUTIBKOBHX HAIIPOBIIHHWKIB TO3BOJISIOTH
OTpPUMATH HOBI 3HaHH: IIPO OCOOIMBOCTI EPEXOTy IO HOPMAIBHOTO cTaHy. [Toka3zaHo
MOXXITUBICTb KEpPYBaHHS 3HAUYEHHSAM KpPUTHYHOTO CTPyMy JK03e(hCOHIBCHKOTO
KOHTakTy, 1, BIiANOBIZHO, eGeKTUBHUM  TapaMeTpoM  (HOpMai30BaHOO
IHAYKTUBHICTIO) BUCOKOYACTOTHOTO HAANPOBITHOTO KBAHTOBOTO iHTEp(eEpeHITiHHOTO0
netekTopa. Lleil pe3ynmpTaT Mae BeNWKe 3HA4YEHHsS Ui BHOOPY MapaMeTpiB IPpH
MIPaKTUIHOMY 3aCTOCYBaHHI JIETEKTOPA.
3ayBakeHHs 10 AUcepTalliiiHOI podoTH.

1. B mippo3minmi muceprauii 2.4. He HaBeIeHa BOJbT-aMIIEpHA XapaKTePUCTHKA

IOCTIIKyBaHOI MiBKY. JIiHIi MpoKoB3yBaHHS a3y MOBHHHI POOUTH BHECOK B IO
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BOJIbT-aMIIEpHY XapaKTEepUCTUKY. AHaJ3 TaKoi BONBT-aMIIEPHOI XapaKTEPUCTHKH
OyB OU BaXXITUBUM i 711 T€OPii TOUKOBHUX KOHTAKTIB.

. Ha pucynky 2.9 (B) 306paxenHs apyroi (cepemHbol) JiHii MpOKOB3yBaHHS (ha3u
CUMETPUYHO po30MBa€eThCS HA CBITII HUISHKH, PO3MiTICHI TEMHUMH CMyraMu (IBi
CBITNIMX MIMSHKM Yy BEpXHId HAMiBIUIOMIKHI 300pakeHHS 1 OBI y HIDKHIH
HaniBIomuHi). [led pesynbTaT He MPOKOMEHTOBAHO y TUCEPTAlii.

. B po3nini 3 po3risiHyTO aHi30TPOIIiI0 HAATIPOBITHUX HAIBUCOKOYACTOTHIX CTPYMIiB
y cnipaibHOMY pe3oHatopi. Ha miit mornsn, cama acumerpuuHa hopma 300paskeHHs
GOTOBIATYKY HEIOCTaTHHO MpoaHali3oBaHa. Hampukimam, 9u MOXKHA 300paKeHHS
G OTOBIATYKY Ha pUCYHKY 3.6 () BBaXXaTH aHi30TPOITHUM TOMY, 1110 Ha JiBil YaCTHHI
KOJIa TIePIIOi TApMOHIKU QOTOBIATYK CHIBHIIINK, HIXK Ha paBii?

. Y po3aini 4, Ha Mif TOMJISLA, MaJio O CEHC po3paxyBaTH ONTUMAIBHI TapaMeTpH
CHCTEeMH Ta ONTHMAalbHI YacTOTH 3 PO3BHHEHOI y miapo3mini 4.3 Tteopii, i y
niapo3aun 4.4 OPIBHATH 1l pe3yJIbTaTH 3 pe3yIbTaTaMy eKCIIEpUMEHTY .

. ABTOp 3710BXUBaE abpeBiaTypamu, [0 MPHUBOIUTE 0 PEUYEHb, sIKi JOCHTH CKIATHO
3pO3YMITH 1 IIPOUMTATH Brojioc. Jk mpuknan HaBemy pedeHHs «Habip AUX BY -
HKBIly y HBY mnomi...» (3 miamucy mo pucynky 4.5), abo «BAX omos'sHOT
CMYXKH...pu pizHUX piBHAX HBY ompomiHeHHS, IO 1TIOCTPYIOTH Tepexid Bif
JII® mo HIIA...» (3 mimmucy mo pucyHky 2.4). HaBith cioBo «GhOTOBIATYK»
ckopoueHo 10 abpeBiaTypu «®By. IlomibHux pedenp y mucepramii Oararo.
3ayBaxy, O GI3UYHANA CMHUCH TaKUX pedeHb Oe3OTaHHUM, MPOCTO HE CIiX

BXXMBATH 0OaraTo CKOPOYC€Hb B OTHOMY pequHl

HaBeneni 3ayBakeHHS He BIUTUBAIOTh Ha 3arajbHy IO3UTHBHY 1 BHUCOKY OIIHKY

micepranii. HaykoBuit piBeHb mucepTallii € BHCOKHM, OTpHUMaHi pe3ylbTaTH He

BUKIIUKAIOTh CyMHIBY OO 1X TOCTOBIPHOCTI, 8 BACHOBKH pOOOTH € 00T pYyHTOBAaHHUMH.

3arajibHa OLIHKA TA BUCHOBOK.

Hucepranitina po6ora O. O. Jlera «HecramioHapHi mpoliecH B MPOCTOPOBO-

HEOTHOPITHUX HaAIPOBITHAX CTPYKTypax B HaJIBUCOKOYaCTOTHOMY
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€JIEKTPOMAarHiTHOMY TOJI» ¢ OPUTIHAIBHOIO, CAMOCTIHHOIO Ta 3aBEPIICHOI0 HAYKOBOO
po60TOIO, 32 CBOIM 3MiCTOM Ta 0(OPMIIEHHSM ITOBHICTIO BiIIIOBigae BUMoraM Iil. 7, 8,
9 «llopsnky mpuCyIDKEHHS CTyNeHsS AOKTopa Qimocodii Ta ckacyBaHHS pillleHHS
pa3oBoi creliani3oBaHol BUEHOI paayl 3akiaay BHINOI OCBITH, HAYKOBOI YCTaHOBH IIPO
IPUCYDKEHHS CTyNeHsd JoKTopa ¢inocodii», 3aTBepmkeHOMy mocTaHoBor0 KabineTy
MinictpiB Ykpainu Bix 12 ciuns 2022 p. Ne 44 3i 3minamu Big 21 6epesns 2022 p. Ne
341, Bixg 19.05.2023 p. Ne 502 i Bix 03.05.2024 p. Ne 507, a 1i aBTop Jlera Onexcanap
OnexcasApoBUY 3aCIyTOBY€ MPUCYIKEHHS HAYKOBOTO CTYIIEHS JOKTOpa dinocodil 3a
cnenianpHicTIO 104 - «®i3uka Ta acTpoHOMis» B ramysi 3HaHb 10 -«I[Ipupomaudi

HaYKH».
Odinitinuii OTIOHEHT

IIpodecop xadenpu GizUKH HU3BKUX TEMIIEPATYP
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XapkiBcbkoro HamionansHoro yHiBepcutety iMeHi B. H. Kapasina, goktopa ¢izuko-
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