PELIEH3I51
odiuiHOro penerseHTa Ha aucepraniiny po6ory Bpecnasus Onekcis AuppitioBuua
«Hanno6porni konupanns B HBY pe3oHaHCHUX CTPYKTypax 3 MeTalieBUMH
Ta MieNeKTPUYHEMH HEOJHOPIJHOCTSIMHY,
Ha 37100y TT HayKOBOro CTynens AokTopa dinocodii 3 ramysi suans 10 — [pupoaruyi Hayku 3a
cnemianbHicTIO 104 — Di3nka Ta acTpoHOMis

AKTyaJbHICTh TeMHU JucepTauiitHoi po6otn Bpecnasis O. A. 06yMOBIeHa SIK NPAKTHIHAM
IHTEPECOM, TaK i Ba}UIMBICTIO 3 TOUKH 30py (QyHIAMEHTATBHHX JO0CITI/KEHb B Tany3i pagiodizuku
Ta JENEeKTPOMETpii. A caMe, aKTyalbHiCTh MONSATa€ B HEOOXiAHOCTI BHBYEHHS BIUIHBY
HEOJIHOPIJHOCTEH Ta CHOTBOpPEHh (OPMH PE3OHAHCHHX CTPYKTYp, II€PCTIEKTHBHHX JUIS
NPAKTHYHOIO0 3aCTOCYBAaHHS, Ha IXHi CIEKTpaIbHi XapaKTEePHCTHKH Ta BCTAHOBJICHHSM OCHOBHHX
MeXaHi3MiB, BiiNOBiJaIbHKX 3a I (i3U4Hi MPOLECH.

Meroio aucepraniiinoi po6oru € BuBueHHs pesonancHux sBum B HBU crpykTypax Ta B
PE30HAHCHHX METAalOBEPXOHAX 3 JIENICKTPHYHHMH Ta METAICBHMHM HEOIHOPIAHOCTAMH. Jlis
JOCATHEHHA MeTH Oy/0 BHKOHAHO HACTYIIHI 3aBJAHHS: JOCIIDKEHHS €JeKTPOMAarHiTHUX KOJIHMBAHb
8 HBY pe3onaropax /s 3a1aui BUMipIOBaHHS /Tie/IeKTPAYHOI IPOHUKHOCTI TBEPAOTIILHAX 3pa3KiB
y IIMPOKOMY Jiana3oHi JieaeKTpu4Hol MpoHHKHOCTI (Big 1 10 20 oAMHHIE) 3 HAAMAIHM TAHT€HCOM
KyTa JlieJleKTpHYHUX BTpart (10 5%10°); mocmiKeHHs eeKTpOMAarHiTHUX KOJMBAHb B PE30HATOPAX
B (opmi Tin obGepraHHs NOBiLTBHOI (OPMH; BHSBJICHHS O3HAK SBHINA XBHJILOBOTO XaoCy Ha
NpHKIaal 3akpuToro mwriHApwaHoro HBY pe3oHaropa 3 BHIDAIKOBHMH 00’ €MHHMH
HEOJHOPITHOCTAMHM;  JIOCTI/DKCHHS IOIMHPEHHS eJeKTPOMArHiTHHX KOJMBaHb B  MeTal-
JIENEKTPHYHIA METAaNmoOBEpPXHi Ui BHU3HAYEHHS HASBHOCTI €JIEKTPOMArHITHOI iHIYKOBaHOI
nposopocTi. JlocToBipHicTs OTpuMaHMX Yy pobOTI  eKCIEPUMEHTAILHHX  pe3y/bTaTiB
M1ITBEPKYETHCS BHKOPHCTAHHAM anpoOOBaHMX METOJIB i METOMMK JOCII/DKEHb Ta BiOBIHOIO
Cy4acHOro €KCIEpHMEHTAIbHOro o0NajHaHHs, BHKODHCTaHHAM KaliOpyBalbHHX 3pa3kiB B
€KCIIepUMEHTAaX, NMOPIBHAIBHAM aHATI30M 3 JaHWMH, OTPUMAaHUMH HayKOBHMH IPYIaMH, a TaKOMK
myOJtiKamisMe y peHTHHrOBHX (paXxoBHX MiKHAPOJHHX JKYpHAlIaX, SIKi BXOAATH A0 MiKHAPOIHUX
HayKOMeTpHYIHHX Oa3.

Crpykrypa amceprauniiinol po6orm Bpecnasus O. A. cknamaerbess 3 aHOTallil, BCTYIY,
II’ATHOX PO3ALTIB, BACHOBKIB 1 CIIUCKY BUKOPHCTAHUX JuKepen. Pe3ynbraTu auceprailii BUKJIaAEHO B
4 crarrax, ski onyGiikoBaHO B pedepoBaHHX NepioAMYHHX (axoBHUX BHAaHHAX, Ta 13 Te3ax
JOTIOBi e y 30ipHMKaX mpais MKHAPOAHHX i BITYM3HAHUX KOH(EpeHLii.

B nmepmomy po3aisii BHKOHaHO OIVIAJ JIiTepaTypH Ta OOIpYHTYBaHHs 3aBJaHb QHCEpTALiil 3
3araJlbHUX ocobimBocTeH, nmepesar ta Henonikie HBY pe3oHaHCHMX CTPYKTYp Ta pPe30HAHCHHX
METarnoBepXOHb Ta HANPSAMKIB IXHBOI'O IMPAKTHYHOI'O 3aCTOCYBaHHS 3 METOKO BH3HA4YeHHS 3aBJaHb
eKCTIIepUMEHTATbHUX JIOCHi/DKeHb i€l poGoTu. Bu3HaueHo, 1m0 BeNMKHI iHTEpec NpeacTaBlisie
3ajla4a BHMIpPIOBaHHA MieNIEKTPHYHOI IPOHHKHOCTI B MaKCHMAaJIbHO I[IHPOKOMY Jiana3oHi 3
HaJIMaJIUM TaHI'C€HCOM KyTa JieJISKTPHYHUX BTpaT TBEPAMX Hi€JEKTPHKIB 3a JOIIOMOrow 00’€MHHX
Ta BIIKPHTHX PE30HATOPIB 3 MaKCHMAaIbHO €(EKTHBHO pO3paxOBAHMX Ta BHI'OTOBJICHHX YacTHH
IIMX pe3oHaToOpiB. Bu3HaueHo, MO OCHOBHA HeOOXiAHICTH po3po0OoK B 061acTi iCHYIOUMX METOJIB
PO3paxyHKY BIAaCHHX 4YacTOT PEe30HAHCHHUX CTPYKTYp B ¢opmi Tin obepraHHS mpOAMKTOBAHA THM,
110 BifoMi pilmeHHs 0OMeXeHO TUIbKA MaJIMMH BiJIXHJICHHSIMH Bin cepuunoi dbopmu (emincoinn)
Ta MaJIHMMH HEOIHOPiJHOCTSAMH. BH3HAYEHO, 110 OCHOBHHMH HENOJIKAMH iCHYIOUHMX JOCIHiIKEHb
03HaK HAasBHOCTI SBHINA XBHJILOBOIO Xa0Cy B 3aKPHTHX PE30HAHCHHUX CTPYKTYpax € BUKOPHCTaHHS
TMepeBaXXHO 2-MipHUX TEOPETHYHHX MOJeNell Ta MEeTOMK aHalli3y SBHINA 3a JONOMOI0I0 IIPOMEHIB.
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Bu3HayeHo, 10 NpU MPOEKTYBaHHI MeTall-Jlie/IeKTPHYHAX METallOBEPXOHb Ul 3a7ad OTPHMAHHS
BIKOH €JIEKTPOMArHiTHOI iHAYKOBaHO!I IIPO30POCTi BHHHUKAIOTH MPOOJIEMH NPH Iepexoi Ha Ginbin
BHCOKI YaCTOTH, IO ITIOB’A3aHO 3 HEOOXIMHICTIO 3aCTOCYBAHHS IiJIBUINEHMX BAMOT JO TOYHOCTI
BHTOTOBIIEHHA PO3MIpiB YaCTHH METANOBEPXHi Ta BTpaTH B MeTali, mo 36inpmytotses. Takox
BUSBJIEHO OOMEXEHICTb B JOCATHYTHX KilbKOCTI CMYr MpONYCKAHHS Ta 3HA4YeHHi IpyIOBOL
3aTPHMKH.

B apyromy posaini muceprarii Bu3HageHO cXeMy KOMIAKTHOIO BiIKPHTOTO ChepHUHOTO Ta
3akputoro umiiHapuyHoro HBU pesoHatopa s OTpUMaHHS CHEKTPAIbHHX XapaKTEPHCTHK
ONTHAMAITBHUX JUI BUMIPIOBaHHA Ji€I€KTPUYHOI MPOHUKHOCTI TBEPAOTUILHUX 3pa3KiB MiHIMaTbHUX
PO3MipiB y IIHPOKOMY Jiana3oHi AieneKTpHYHOI MPOHKUKHOCTI (Bia 1 10 20 OIMHHUIM) 3 HagMaIuM
TAHI€HCOM KyTa JIENeKTPHYHHX BTpAT, a TaKOX y INIMPOKOMY Aiana3oHi HAIPYrd e€IeKTPHIHOTro
momsi B ILEHTpI pe3oHaTopa. Takox BH3HAYEHO AJIrOPHTM BHMIPIOBAaHHS [i€JE€KTPHYHOL
IIPOHMKHOCTI Ta TaHTe€HCa KyTa JieJeKTPHYHHX BTPAT.

Y TperboMy po3aiii qucepranii BUKOHAHO PO3paxyHOK BIACHUX uacToT 3akputux HBY
aKCiaJlbHO-CHMETPUYHHAX DPE30HATOPiB 31 CHEpPHYHHM [ieNeKTPHYHHM BKIIFOYEHHSM METOIOM
rpaHHYHHX YMOB B OKDEMHMX TOYKaX Ha TpaHMIl pO3ALTY CEpelOBHIN, a HOro pe3yibTar
MiJTBEpKEHUH 3a IOIOMOIOK MeToHiB 30ypeHHs (GopMu Ta chepoimajbHOI BJIACHOI YacTOTH.
Takox ImpoBeleHi NOCHIKEHHS 3aJ1eXKHOCTI TOYHOCTI Bif KiTBKOCTI MO, 110 GepyTh y4acTb y
PO3KJIaJJaHHi, 3aJIe)KHOCTI TOYHOCTI BiJ KiJBKOCTI TOYOK HA I'PAHHI PO3ALTY CEPENOBHII, BILIHBY
duykTyaniit popmu Ha CieKTp OJTHOPIAHOTO Tina, O6GUUCTIOBATBHOI e(peKTUBHOCTI Ta CTablIBHOCTI.

Y uverBepToMy po3aini qucepraiii BH3HAYE€HO BIUIMB BHIIQJKOBMX METAIEBHX IITHPOBHX
HEOIHOPIHOCTEH Ha PO3MOMINEHHS iMOBIPDHOCTI MiKYaCTOTHHMX iHTEPBATIB YAaCTOTHOTO CHIEKTPY
3akpuroro muniaapuynoro HBY pezonaropa 6utesipaHOro THiy.

Y m’aromy po3mini  gucepramii  po3pobleHO  pe30HaHCHY — MeTal-AieNIeKTpHUYHY
METANOBEPXHIO ISl OTPMMAHHS BUCOKMX 3HAYEHb 3aTPUMKH 4acy MPOXOIHKEHHS eJEKTPOMAarHiTHOT
XBWI Ta HOOYTKY IpymoBOi 3aTpUMKH Ha NPOIYCKHY 3/aTHICTh, KiTBKOCTI CMYT IPOITyCKaHHS.
ITizTBepI’KEHO MOMIIMBICTH KepyBaHHS BiKHaMHM IIPO30pPOCTi 3a JOMNOMOIOI0 TI'€OMETPHYHHX
napameTpiB.

KoxeH po3min aucepramiiiHoi pob6oTtH Mae mpoMikHi BHCHOBKHM. OCHOBHI pe3ynbTaTH
JICEpTalil HaBeJEHO HANPHKIHII mucepramiiiHoi pobotH. ABTOpoM CchOpPMYyIBOBaHO Ta
0OIpYHTOBaHO BHCHOBKH, Y3aralbHEHHsl Ta IOJIOKEHHA BCIX po3fUIiB aucepramii. TakuM 4uHOM,
0COOMCTHI BHECOK TUCEPTAHTA € BU3HAYATbHUM.

Bapro Bi;3HAYHTH HAMOLILII iHTEpeCHi pe3yIbTATH:

o Po3paxoBaHO mapaMeTpH BiIKPHTHX C(QEpHYHMX pe30OHATOpiB 11  BHU3HAYEHHA
IieeKTpHYHOI IIPOHHMKHOCTI Yy [mMpokoMy pianmasoHi (1-20) 3 HagManuM TaHI€HCOM KyTa
mienexTpmaHmx BTpar (5x10°°) TBepIMX 3paskiB NpPH ONTHMATBHMX PO3Mipax BiJKPATOrO
pesoHaropa X- Ta MiHiManeHHX po3mipax L-mianazosis. [Ipu npoMy s pezonaropa X-aiana3oHy
nis Mo TEMy 0,13 3HAMIEHO rapHe CIiBBiIHOMIEHHS IS pe3yJIbTaTiB po3paxyHKy JOOPOTHOCTI i
€KCIIEpUMEHTABHOIO BHMIpIOBaHHA NOOPOTHOCTI, a s pe3oHaTopa L-miama3soHy s MOJIH
TEMo,,11 3HalileHO TapHEe CIiBBiIHOIIEHHS /I pe3yJbTaTiB po3paxyHKy nobOporHocti. Te came
6y70 BHKOHAHO I 3aKPMTOTrO NHIIHIPHYHOrO pe3oHaTopa Ha pobodidi momi TMoo1, a came
OTPMMAHO TrapHe CIBIAMiHHSA pe3yJbTaTiB pPO3PaxyHKy MOOPOTHOCTI 1 €KCHEPHMEHTAILHOIO
BHMIpIOBaHHA JOOPOTHOCTI.

o Bnepiie BU3HAYEHO ATOPHTM BHMIpIOBAaHHS JieJIeKTPHYHOI IIPOHUKHOCTI Ta TaHI€HCa KyTa
JieNeKTPUYHUX BTpAaT TBEPAOro 3pa3ska HEBiIOMOro Marepialy B BLIKpPHTOMY CQHEPHYHOMY Ta
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3aKPUTOMY  ITMJIHAPHYHOMY pe3oHaTopax Ha OCHOBI mepenbadyBaHUX KamiOpyBaIbHHUX
XapaKkTepUCTHK PEe30HaHCHOI 4acToTH pobodoi momu Ta noGpoTHOCTI pe3onartopa. Ilokazawo, mo
AJITOPUTM 3aJIOBITbHAE BHMOTH JI0 TIOXMOOK BHMIpIOBaHHSA: 1) JieJeKTPUYHOI MPOHMKHOCTI — JI0
10%, 2) TanreHnca kyra nieneKTpu4Hux BTpat — 10 20%.
. Po3paxoBaHO 4YacTOTHHH CHEKTP B PE30HAHCHHX CTPYKTYpax 3 JOBLIBHOIO (OPMOIO Tif
obepraHHs 3 JOBUIBHO pO3TAIIOBaHMM CHEPUYHMM BKIIOYEHHSAM 3a JOMOMOIOI METO.Y
rPaHUYHHX YMOB B JIOK&IBHMX ToYkax. OTpHMaHO rapHe CHiBHAJiHHS Pe3yNbTATIB PO3PAXYHKY
BJIACHHX YacTOT 3a J0MOMOTOI0 HAIlIOl METOAMKH Ta 32 JOMOMOT0K KOMII IOTEPHOTO MOJIE/IOBAHHS
METOJIOM KIHIIEBHX elleMeHTiB. MeToauka Mae mpoAyKTHBHiCTh y 10 pasiB kpaiy NmopiBHSHO 3
MOJIENIIOBaHHAM NpH X pi3uuii 0.6%.
B B 3akpuTOMy IMIIIHAPUYHOMY pE30HATOPi, SKINO CTPHXKHI PO3TAIIOBaHI aCHMETPHYHO
BIJHOCHO LIEHTPaJbHOI OCi, pO3paxOBaHO Ta €KCIEPUMEHTAIbHO MiATBEPKEHO HASBHICTH O3HAK
XBHJIBOBOI'O Xa0Cy (PO3MOALI IMOBIPHOCTI MIXKYACTOTHHX iHTepBaJIiB HaOMMKAETHCS A0 POMOALTY
bpoxi, mo B rpaHuui € posmnoaiioM Birmepa). SIkmo cTpuxkHiI BiAcyTHi abo posTamoBaHi
CHMETPHYHO BiJHOCHO IEHTPAJIBHOI OCI CHMETpii, MiATBEpP/UKEHO BiJCYTHICTH O3HAK XBHJIHOBOI'O
Xaocy (po3mozain iMOBIPHOCTI MIXKYaCTOTHHX iHTepBaliB HabmmxkaeThes 10 posnoairy [Tyaccona).
. PeanizoBaHO pe30HAHCHY MeTal-IieJIeKTPHYHY METaloOBEpXHIO, B fKiif OTPAMaHO BHCOKI
3Ha4YEHHS 3aTPUMKH 4Yacy i 5 CMYT eleKTPOMArHiTHOI iHAyKOBaHOI MPO30POCTi, IO MiATBEPIKEHO
MOJICTIOBaHHSM.

IIpakTH4He 3HAYEHHS OTPHMAHHX Pe3y/IbTATIB

1. Po3pobenuii airopuT™M Ha OCHOBI iHTepnoswii KanibpyBalbHUX KpHBHX, 0 Mae Ha
MeTi BU3HAYEHHS JieJIeKTPHYHOI IPOHMKHOCTI Ta HA/JMAJIOTO TaHTeHCa KyTa JIENeKTPUUHHX BTpar
TBEP/MX JIENEKTPHKIB, MOXe OyTH BHKOPHCTAHO IIPH IPOEKTYBAHHI MiKPOXBHJIBOBHX IIPHCTPOIB,
HaNpHUKJIa, 11 ONTHMI3allii AlarpaMy HampaBleHOCTi anTeH. 2. Po3pobiena MeTomKa rpaHMYHUX
YMOB y JIOK&IBHHX TOYKAX /IS BH3HAYEHHS YaCTOTHOIO CNEKTPYy B PE30HAHCHHX CTPYKTypax y
dopmi Tin obepranHs Moxe OyTH BHKOPHCTaHOK B 3aco0ax TeNeKOMyHiKallii, HalpukiIal, s
onTUMizanii (OpMH KpHBOI BiKHa NpPO30poCTi ¥ e(EeKTHBHOCTI 3B’A3Ky MIXK pE30HAaTOpaMH B
KacKkangax 4acTOTHHX (ineTpiB. 3. Bu3Ha4yeHi YMOBH NOSBH XBHIILOBOTO XaoCy B p€30HATOpax 3
BHIIQJIKOBHMMHM HEOHOPIJIHOCTAMH MOXe OYTH BHKOPHCTaHO y cepax Oe3ZpoToBOro 3B A3Ky Ta
JOKami3amii, HampUKiaa, IS MOKPAleHHsS CIHiBBIAHOIIEHHS CHTHA/IIYM i YJIOCKOHAIECHHI
aJlalTUBHAX METOJIB HeNiHiiHOi 06poOKM CHrHATiB NPH BHTOTOBJICHHI pajapiB i coHapis. 4.
Po3po6ieHa MeTanoBepXHsa MOXe OyTH BAKOPHCTaHOIO B 3aco0ax i eJeMEHTax TeleKOMYHiKauil,
HANPUKNAN, [UTA TOKPAIIEHHs CHHXPOHi3alii CHTHAIBHHX Ta iH(GOpMAUiMHMX MOCITiIOBHOCTEH
iMITyJIbCiB, CITIBBIJHOINEHHS CHTHAJ/INYM, IIBHIKOCTI NMEPEMHKAHHS 9acTOTH B KOMYyTaTropax i
MOIy/IATOpaXx.

3ayBaxkeHHs 10 AAcepTamil
e V nmpyroMy po3aimi GaxaHo 6 NPHBECTH pe3yNbTaTH EKCIEPUMEHTATBHHX IOCIIDKEHb U
BIIKpHTOTO cHEepHYHOro pe3oHaTopa.
VY m’stoMy po3ini 6axaHo 6 NPHUBECTH pe3y/IbTaTH €KCIEPUMEHTATBHHX JOCIIKEHb A
YHCENBHO PO3PAXOBAHMX METANIOBEPXOHb.
V po6oTi criocTepiraeThCs HU3Ka CTHIICTHYHHX IIOMHIIOK Ta OMKMCOK.
3aHaaTo 6araTo PUCYHKIB 10 BiJHOIIEHHIO JI0 KLIBKOCTI TEKCTY.

BBaxaio, 10 BHINEHABENeHi HEJONIKH HE 3HHXKYIOTh HAyKOBY Ta NPaKTHYHY 3HAYYIUICTh

BHKJIAJIEHHX B pobOTi pe3yibTaTiB AOCTITHMAUBKOI AisTbHOCT. OCHOBHHM JOCSTHEHHSM
JIACEPTAHTA € OTPUMAHHS, BIepIe, HU3KA EKCIEPHUMEHTATLHHX Pe3y/IbTATiB 3 JAOCHI/UKEHHS YMOB
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BMHHUKHEHHS PE30HAHCHMX SBHIN IPHM IIOMHMPEHHI HAJBHCOKOYACTOTHUX €JIEKTPOMArHITHUX
KOJMBaHb 4Yepe3 PE30HAHCHI CTPYKTYpH Ta pe30HAHCHI METAlloBEpXHi 3 JIOBUILHHMH
HEOJHOPIAHOCTAMH. Lli pe3ynbTaTH MalOTh CYTTEBY NpakTHYHY 3HadymicTs. ChopmyboBani Ha ix
OCHOBi BHCHOBKH € IILJIKOM 06rpyHTOBAaHHMH. 3aIpONOHOBaH] B JucepTauiiiHiil po6oTi MeToauKH
eKCIIEpPUMEHTAIBHUX JOCIIKEHb BiNIOBIAI0Th MOTPIOHOMY PiBHIO JOCTOBIPHOCTI.
BizomocTi npo norpamanns akajgemiuHoi go6pouecnocri. HempaBomipHux 3amo3nyeHsb

Ta O3HaK MOPYIICHHs aKaJeMidHoi JobpodecHocTi y auceprauiiniii poboti Bpecnasus O. A. He
BHUSIBJIEHO.

Beakato, mo aucepraniitia po6ora bpecnasis O.A. € 3aBepmieHOI0 HAYKOBOIO Mpanelo, B
SKIH HaBEJEHO NMOBHMM ONKC HAayKOBOTO IPOIECY MOYMHAIOYM 3 pO3poOKH Ta OOIpyHTYBaHHS
METOJIMK 3aKiHYYIOYM IXHIM TNpPakTHYHHM BHKOPHUCTAaHHAM IIpH NpOBeAeHI jocmikeHb. Jlo
Oe3ymMoBHOI mepeBard JaHOi jaWcepraniiHoi poOoTH Bapro BigHECTH (AaKT OTpUMaHHA
(GyHIaMEHTAIbHHX EKCIePHMEHTAIbHUX pe3ysbTariB, fKi MalioTh HAayKOBY 3HAYyLIiCTh JUISA
pamiodizuku Ta mienekrpomerpii. Pesdynbrati, mo Gyno HaBeneHO B poOOTI MPOWILIA yCHiIHY
anpofanilo Ha MKHApOJHHUX HAYKOBHX KOH(EpeHIIAX Sk B YKpaiHi, TaK i 32 KOPJOHOM.

VY3aranpHIOIOYM BCe BHMINEBHKJIAZCHE, 3@ aKTYalbHICTIO, HOBH3HOIO, HAyKOBHM pIBHEM Ta
obcarom NIPOBEJIEHUX EKCIIEpPUMEHTATbHUX JIOCII/DKEHb aMcepraniiHa pobora
Bpecnasus O. A. «Hagno6porHi komBanns B HBY pezonancuux cTpykTypax 3 MerajieBHMH
Ta Jie/IeKTPHYHAMH HEOXHOPIAHOCTAMM NOBHICTIO Biamosinae BumoraM [locranosu Kabinery
MinictpiB Ykpainu Big 12 ciuns 2022 poxy Ne 44 «IIpo 3arBepkenns Ilopsaky npucymkeHHs
cTyneHs AokTopa ¢inocodii Ta ckacyBaHHs pilIeHHs pa30BOi CreNliaNi30BaHOI BUEHOI pay 3aKjaiy
BHMINOi OCBITH, HAYKOBOI YCTAHOBH PO IPHCYIXEHHS CTyNeHs Joktopa ¢imocodii», a ii aBTop,
Bpecnasens Ouekciii AHIpiOBHY, 3aCiyrOBy€ MpPHUCY/DKEHHS HAyKOBOIO CTYNEHsS JOKTOpa
dinocodii 3 ramysi 3suans 10 — [Ipupoanudi Hayk 3a crienianbHicTIO 104 — Di3nKa Ta aCTPOHOMIS.
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