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Yyras Ouiera MukoJsaiiopu4a
Ha aucepraniiay poooty bpeciaaBus OJiekcisi AnapiioBuya
«Hanno6potHi konuBanHs B HBY pe3oHaHCHUX CTPYKTypax 3 METaJIEBUMU Ta
TIEJIEKTPUIHIMH HEOTHOPITHOCTSIMIY, MIPEJICTABIICHY Ha 3100yTTS HAYKOBOTO CTYIICHS
noktopa dutocodii 3 rannysi 3Hanb 10 — [TpupoaHudi Hayku 3a creriaibHicTio 104 —

di3ukKa Ta aCTpOHOMIS

AKTYaJIBHICTh TEMHU.

Enexrponika HagBucokux uvactor (HBY) mupoko BHKOPUCTOBYETHCS B PI3HUX
rajy3sax TEXHIKM Ta oOmactax meaunuHu. IIpoTe icHye HarampHa morpeda B CYTTEBOMY
MOKPAIICHH] TEXHIYHUX XAPAKTEPUCTUK BIAMOBIIHUX MpPUCTPoiB. HaykoBUM MIAIPYHTAM
PO3B’s13aHHS LI€T 3aa4l € JOCIIKEHHS CeKTpalbHuX xapakrepuctuk HBY pezonancHux
CTPYKTYp pI3HOTO THIMY, BKJIIOYAOYM PE30HATOPH 31 IITYYHO CTBOPEHUMU
HEOJTHOPITHOCTSAMM Ta METANoOBEpPXHI. YHIKalbHI €JIEKTPOJMHAMIUHI BJIACTUBOCTI TaKHX
CTPYKTYp BHU3HAualOTh IEPCIEKTHBHICTh iXHbOrO BUKOpHcTaHHS B HBY enexkTponimi
IIMPOKOr0 CIEKTPY MpHU3HAaYeHb, BKIIOYAIOYM 3aco0u nienbkoMerpli. JlucepraiiitHa
pobota bpecnaBus O.A. npucBsdeHa JOCHIKEHHIO CaMe CIEKTPaIbHUX XapaKTEPUCTHK
HBY pe3oHaHCHUX CTPYKTYp, a TaKOX B METAlOBEPXOHb 3 BUIAJIKOBO PO3MIIICHUMU
TEIEKTPUYHUMH Ta METAJICBUMH HEOTHOPITHOCTSIMHU.

Cryninb 00I'PYHTOBAHOCTI HAYKOBHX I0JI0K€Hb, BUCHOBKIB i peKkoMeHaauii,
chopmyIbOBAHUX B AUCEPTAILil.

OOTpyHTOBaHICTh HAYKOBUX TIOJIOKEHb, BHCHOBKIB 1 pPEKOMEHJAIli, 10
BUKJIaJIeH1 B nucepTallii bpecnasusg O.A., 6a3yerbcst Ha 1HHOPMOBAHOCTI PO CyYacHUM
CBITOBUW PIBEHb TEOPETUYHUX 3HAHb 1 TEXHIYHUX pPO3pOOOK 3a TEMATUKU HOTO
JUCEpTAaIlii, a TaKOK Ha KOMIUJIEKCHOMY TIIXO/l 10 BUBYCHHS BU3HAYCHUX OO EKTIB 3
BUKOPUCTAHHSM  HOBITHIX  MaTE€MaTUYHUX Ta  EKCIIEPUMEHTAJbHUX  METOMIB
JOCTIIKEHHS 3 3aCTOCYBaHHSAM CyYaCHUX TEXHIYHUX 3acO0I1B.

JlOCTOBIpHICTH pe3yJbTaTiB JOCTIIKEHb.

JIOCTOBIPHICTH pe3yJbTaTiB MaTEMATUYHOTO MO/JICITFOBAHHS Ta
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EKCIIEPUMEHTAILHOTO JOCTI/PKEHHSI YaCTOTHUX XapaKTEPUCTUK PE30HAHCHUX CTPYKTYP
pPI3HOTO THUITy Ta METalOBEPXOHb MIATBEPKYETHCS MOMOBIASIMH Ha MIKHAPOIHUX
KOH(epeHIliax, nyOJiKalissMd B TPOBITHUX 3apyOLKHUX >KypHajgaXx Ta pO3pOOKOIO
YCTaTKyBaHHS, 32 JIOMOMOTOIO SIKOTO Peajli3yIoThCs 3alPONOHOBAHI B AWCEPTaIlii METOIU

TOCTIKEHHS 3a3HAUYEHUX CTPYKTYD.

J10 OCHOBHHUX HOBHX HAYKOBHX pPe3yJIbTATIB JHCEPTALi ¢J1i/] BiTHECTH HACTYIHE:

1. Po3paxoBaHo mnapameTpu BIIKPUTUX CGHEPUYHUX PE30HATOPIB [JIsI BU3HAYECHHS
JICIEKTPUIHOT TMPOHUKHOCTI y IIMpPOKOMYy piama3oHi 3HadeHb (1-20) 3 Hagmamum
TAaHI€HCOM KyTa JieleKTpuduHux BTpar (5x10°) TBepamx 3paskiB Ipu ONTHMAaIbHHUX
po3Mipax BigKpUTOro pe3onaropa X-miamaszony (TEMopi3); BcTaHOBICHO H00pe
CHIBITAJIIHHS PE3YNIBTATIB PO3PAXYHKY W CKCIIEPUMEHTAIHHOTO BU3HAYCHHS PE30HAHCHOI
94aCcTOTH, TOOPOTHOCTI Ta MiHIMAJILHUX Po3MipiB aist L-mianazony (TEMoo11).
2. JUist  3pa3kiB  TBEpAMX MarepiaigiB OTPUMAHO NOXMOKY BHMIPIOBAHHS 3a
JIOTIOMOT'OI0 BIIKPUTOTO pe3oHaropa X- Ta L-aiana3zoHiB Jyist: A1€IeKTPUIHOT IPOHUKHOCTI
— Big 0.28% no 10%, TanreHca kyta aienektpuuHux BTpatr — Big 0.77% mo 9%.
BcranoBieHo crmiBmajiiHHS —pe3yJbTaTiB  YUCEIBLHOTO MOJIETIOBaHHS Ta (I3UYHOTO
€KCIIEpUMEHTY. 3pa30K Ji€JIeKTPUKa, MOMIIIEHOIO B BIIKpUTHIA pe3oHaTtop L-mianazony,
MOBUHEH MaTH JiamMeTp He MeHie, HDK 500 MM, 1o 3abe3neuye BHCOKY HAmpPYKEHICTh
€JIEKTPUYHOTO TOJIs B 3pa3Ky, CTa0UIbHICTh PE30HAHCHOI YaCTOTU Ta IOOPOTHOCTI.
3. Po3spaxoBaHo mapameTpu  3aKpUTOTO UWJIIHAPUYHOTO  pe30HaTopa s
BU3HAYEHHS Ha poOouiil Moal 7Moo, J1€NEKTPUUHOI IPOHUKHOCTI Y IIMPOKOMY J1ara3oH1
snauens (1-20) 3 HagManMM TaHreHCOM KyTa JienekTpuudux Brpar (5x107°) TBepmmx
3pa3kiB. OTpuMaHo A00pe CiBNAAIHHS PE3yJIbTATIB PO3PAXYHKY W €KCIEPUMEHTAIBHOIO
BUMIPIOBAHHSI PE30HAHCHI YacTOTH Ta J00poTHOCTI. Pi3HuUI MK pe3ylbTaraMu
EKCIIEpUMEHTY Ta po3paxyHkiB He nepesuirye 0.01-1.6%.
4, JI71s1 pe30HaHCHUX CTPYKTYP 3 JAOBUIBLHOIO (DOPMOIO TiJ1 0OepTaHHS Ta 3 JOBLILHO
po3TaIoBaHuM C(HEPUIHUM BKIFOUCHHSIM PO3PAXOBAHO YACTOTHHUM CIEKTP 3a JOTIOMOTOIO
METOZy TpPaHUYHUX YMOB B JIOKaJIbHUX Toukax. OTpuMaHO [00pe CHiBHaaiHHS
PE3yNbTATIB PO3PAXyHKY BIACHUX YaCTOT 3a JIOMOMOTOIO 3alpONOHOBAHOI METOIUKH Ta 32

JIOTIOMOTOI0 KOMIT FOTEPHOTO MOJEIIOBaHHS METOJIOM KIHIIEBUX €JeMEHTIB. MeToanka
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Ma€ MPOAYKTUBHICTH y 10 pasiB Kkpally MOpPIBHIHO 3 MOJCIIOBAHHSM MPU PI3HUII
3a3HaYeHUX pe3ynbTaTiB Om3bko 0.6%.

5. JIJis 3aKpUTOrO IMIIHAPUYHOTO PE30HATOpa, B SIKOMY CTPHIKHI PO3TaIlIOBaHi
aCUMETPUYHO BIIHOCHO IEHTPaJbHOI OCi, pO3paxoBaHO Ta EKCIEPUMEHTAIHHO
M1TBEP/PKEHO HASBHICTh O3HAK XBUJIOBOT'O Xa0Cy (PO3MOALT IMOBIPHOCTI MI’>KYaCTOTHHUX
iHTepBaNiB HAOMIKAETHCS 10 po3noainy bponi). s BUMaaKy BiJICYTHOCTI CTPUXKHIB a00
iXHBOTO PO3TAlTyBaHHS CHUMETPUYHO BITHOCHO 3a3HA4Y€HOI OCi CHMETpii MiJTBEPIKEHO
BIJICYTHICTh O3HAK XBHUJIBOBOT'O XaoCy (PO3MOALT IMOBIPHOCTI MIXYaCTOTHHMX 1HTEpPBaJiB
HaOmKaeThes 10 po3noaury Ilyaccona).

6. PeanizoBaHo pe30HAaHCHY MeTaj-I€JICKTPUYHY METAMIOBEPXHIO, SIKA XapaKTePU3YEThCS
BUCOKMMH 3HAYEHHSAMHU 3aTPUMKU 4Yacy 1 HAsBHICTIO IISITH CMYT €JIEKTPOMAarHiTHOI

1HYKOBAHOI MPO30POCTI, IO MIATBEPIHPKEHO MATEMATUYHUM MOJEITIOBAHHSM.

HaykoBa HOBM3HA Ta MPAKTHYHA 3HAYUMICTh OTPUMAHMX Pe3yJIbTATIB.

HaykoBa HOBHM3Ha oJiep:KaHUX pe3yJabTATiB.
1. Briepuie po3po0j€HO aliropuTM BUMIPIOBAHHS J1€JIEKTPUYHOI MPOHUKHOCTI B

IIMPOKOMY aiana3oHi ii 3HadeHb (1-20) Ta HagManoro TaHreHca KyTa IEIEKTPUYHUX
BTpaT (10 5%107°) TBEpOOrO 3pa3ska KPUCTAIIYHOTO MaTepialy y BiIKpUTOMY CEPUUHOMY
Ta 3aKPUTOMY IUJIIHIPUYHOMY PE30HATOPAX HAa OCHOBI MepeadauyBaHUX KaliOpyBadbHUX
XapaKTepUCTHK PE30HAHCHOI YacToTH po0o4oi MoAM # JTOOPOTHOCTI pe3oHaTOopa.
[lokazaHo, MmO aJrOpUTM 3aJ0BUIbHAE BHMOraM JO T[OXMOOK BUMIpIOBaHHS: 1)
TieIeKTPUIHOI MPOHUKHOCTI — < 10%, 2) TaHreHca KyTa JaiedeKTpuaHux BrpaT — < 20%.

2.3 BUKOPUCTAaHHSM BiJJOMOi METOAWKH TPAaHWYHUX YMOB Y JIOKQIBHHX TOYKaX
BIIEpILE PO3PAXOBAHO PE30HAHCHI YaCTOTH BIACHUX MOJ 3aKpPUTHUX J1€JIEKTPUYHUX
PE30HAHCHUX CTPYKTYp JNOBUIBHOI (opMH TUI OOEpTaHHS 1 IMOKa3aHO, IO IO s
TPaHUYHUX YMOB Ha 30BHIIIHIA TPaHUII CTPYKTYPH MOKHa PO3paxOBYBATH Ha TIIaKUX
MOBEPXHSIX Y MEHIIMM KUTBKOCTI OKPEMHUX TOUOK. BCTaHOBIIEHO, 1O 111 METOUKA € OLIBII
3pYYHIIIO JIS BUBYEHHA MIXMOA0BOI B3aeMoxii. Ilpu 1bOMY TOYHICTH OTpHUMaHHUX
pe3ynbTatiB ctaHoBUTH 0,6%.

3. Bnepiie TeopeTMyHO W EKCIEPUMEHTAIbHO [OKa3aHO, IO B 3aKPUTOMY
MUATIHAPUYHOMY PE30HATOPI y pa3l aCHMETPUYHOTO PO3TAIIyBaHHS HEOJIHOPITHOCTEH

BITHOCHO OCl IIWIIHApPA PO3MNOAIJIEHHS IMOBIPHOCTI ~MDKYaCTOTHMX I1HTEpBaIiB
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HaOmKkaeTbess 10 (yHKIIT BirHepa 3aBISKu HEpPETyJISIpHOMY XapakTepy 3CYBY
PE30HAHCHUX JIIHIA YaCTOTHOTO CHEKTPY.

4. Po3pobiieHa MeTai-[ieeKTpUuYHa METAllOBEPXHs, B Pe3yJbTaTl MOJIEIIOBAHHS
SIKOT BUSIBIICHO MApaMETPH CTPYKTYPH 31 30UTBIIEHOI0 KUTBKICTIO CMYT €JIeKTPOMAarHiTHOI
1HyKOBaHOI MPO30pOCTi. 3HAYEHHS 3aTPUMKH 4acy B CIIEKTPI LIUX CMYT HabaraTo OuibIii,
HIX Ti, [0 3a3HaY€H1 Y BUMOTaX JI0 BIJOMUX MPUCTPOIB CUCTEM TEICKOMYHIKAIIii.
IIpakTH4YHe 3HAYEHHS OTPUMAHUX Pe3yJIbTATIB.
1. Po3poOrnenmii ajropuTM Ha OCHOBI I1HTEpPHONALIl KamiOpyBaJIbHUX KpPUBHX, IO
3a0e3neuye BU3HAYEHHS [IEIEKTPUYHOI TMPOHUKHOCTI Ta HAJAMAJIOrO TaHTEeHCa KyTa
JIEJIEKTPUYHHUX BTPAT TBEPAUX NI€TEKTPHUKIB, MOKE OYTH BUKOPUCTAHO MPHU MPOEKTYBaHH]
MIKpOXBWJILOBUX TMPHUCTPOIB, HAMPUKIAM, JUISI ONTHUMI3AIli JlarpaMu HampaBJIEHOCTI
aHTEH.
2. Po3po6iiena MeTonuka rpaHUYHUX YMOB y JIOKQTBHHX TOYKAaX, IIO 3abe3medye
BU3HAYEHHS YaCTOTHOTO CHEKTPY B PE30HAHCHHUX CTPYKTypax y (opmi Tin obepraHHS,
MOe OyTHM BHUKOpHCTaHa B 3ac00ax TEJIEKOMYHIKallli, 30KpeMa, sl onTumizamii Gopmu
KpUBOi BIKHa MPO30pOCTI W e(dEeKTHUBHOCTI 3B’SI3KYy MIK pE30HATOpaMH B KacKaaax
YaCTOTHUX (LIBTPIB.
3. BusHaueHi yMOBHM NOSIBU XBHJIBOBOTO XaOCy B PE30HATOpax 3 BHIIAJIKOBUMU
HEOJHOPIAHOCTSIMHU MOKHA BUKOPUCTOBYBATH Y cpepax Oe3pOTOBOro 3B’ 3Ky Ta JIOKAIlii,
HAlpUKJIQa, JJI TIOKPAIICHHS CINIBBIIHOIIEHHS CUTHAI/IIYM ¥ yJIOCKOHAJICHHS
aJanTUBHUX METO/IIB HENIHIHHOT 0OpOOKH CUTHAJIIB IPU BUTOTOBJIEHHI PaJapiB 1 COHAPIB.
4, Po3pobriena MeranoBepxHsi Moke OyTH BUKOpHCTaHa B 3aco0ax 1 eleMeHTax
TEJIEKOMYHIKallli, HaNpuKIaa, [Uisi TOKpAIleHHS CUHXpPOHI3alll CUTHAJIbHUX Ta
iH(popMamifHUX TOCIITOBHOCTEH IMITYy/IBbCIB, CITIBBIIHOIICHHS CHUTHAJ/IIyM, IIBUIAKOCTI
HNepEMUKAaHHS YaCTOTH B KOMYTaTOpax 1 MOAYJIATOPAX.

IloBHOTA BUKJIaJICHHS Pe3YJIbTATIB A0CHIIKEHb B ONYy0/JTIKOBAHUX NPALSAX.

PesynpTaTi mociimkeHb Oyno MPEACTABICHO Ta 0OrOBOpeHO Ha 13 MIKHApOIHUX
KOH(pepeHIIaX 1 onmyOJaikoBaHO B 4 CTaTTAX B CIHELIANI30BaHUX HAYKOBHMX >KypHajax.
OnyOnikoBaHl MaTepiaidi TOBHICTIO BiIOOpakaroTh 3MicT aucepTarii JlucepraiiitHa
poOota BignoBigae Bumoram llopsiaky mpUCYIKEHHS HAYKOBHUX CTYNEHIB 1 MPUCBOEHHS

BUYEHOT'0 3BaHHS CTapUIOr0 HAYKOBOT'O CHiBPOOITHHUKA.



Ouinka 3MicTy aucepranii.

Hucepranisi bpecnasis O.A. cknagaerses 31 BCTyMy, ISITH PO3JALUIIB, 3araibHHUX
BUCHOBKIB Ta CIIMCKY BUKOPUCTAHOI JIiTepaTypH.

Y BcTymi OOTPYHTOBAaHO aKTyaJlbHICTH TEMH AHMCEpTallii, MOoKa3aHa i HayKoBa 1
MpakTUYHA MIHHICTh, C(OPMYJIbOBaHI MeTa 1 3adadl JOCHIPKeHHA, SIKI HEOOX1THO
BUPILIUTH JUIs 1 JOCATHEHHS, ONKCAHO 3B’S30K AMCEpTallii 3 HAYKOBUMH IUIAHAMH Ta

TeMaMHu, PUBEICHA arpodallist AucepTaii 1 myoikarii.

B po3nini 1 BUKOHAHO OIS/ TiTepaTypu Ta OOIPYHTYBaHHS 3aBJaHb TUCEPTAIlii.

B poszaini 2 Bu3HaYeHO cXeMy KOMIAKTHOTO BIIKPUTOTO C(HEPUYHOTO Ta 3aKPUTOTO
mniHapuuHoro HBY  pe3onaTopiB uis OTpUMaHHS CHEKTPAJbHUX XapaKTEPHUCTHK,
ONTHUMAJIbHUX TPH BHUMIPIOBAHHI [IE€JIEKTPUYHOI MPOHUKHOCTI TBEPIOTUIBHUX 3pa3KiB
MIHIMQJIBHUX PO3MIPIB y IIMPOKOMY Jiana3zoHl Jl€IeKTPUUHOI mpoHUKHOCTI (Big 1 go 20
OJIMHUIIb) 3 HAJAMaJUM TAHIC€HCOM KyTa AIEIEKTPUYHUX BTpAT, @ TAKOXK Y LIUPOKOMY
Jlana3oHl1 HalPYTU €J1EKTPUYHOIO MOJIS B LIEHTP1 PE30HATOPA.

B poznini 3 BUKOHAaHO pO3paxyHOK BJIACHUX 4acToT 3akputux HBY akciambHO-
CUMETPUYHHUX PE30HATOPIB 31 CHEPUUYHUM JIECTEKTPUYHUM BKIIOYEHHSM METOJ0M
IrPaHUYHUX YMOB B OKPEMHX TOYKax Ha TIpaHUIl pO3AUTy cepenoBull. Pesynbrar
pO3paxyHKy IMIJATBEPHPKEHO 3a JOMOMOTO METoNy 30ypeHHS (GOpMH Ta METOLY
chepoinaabHOi BIACHOI YaCTOTH.

B po3ninii 4 BU3Hau€HO BIUIMB BUMAJAKOBUX METAJIEBUX IITUPOBUX HEOJAHOPITHOCTEN
Ha PO3MOJIJICHHS IMOBIPHOCTI MI>KUYaCTOTHUX IHTEPBAJIiB YACTOTHOTO CIIEKTPY 3aKPUTOTO
uuniaapuuHoro HBY pe3onaropa OuibsipAHOTO THITY.

B po3auni 5 po3pobieHo pe3oHaHCHY MeTal-AieIeKTPUYHY METANOBEPXHIO IS
OTPUMAaHHs BHUCOKUX 3HAYECHb 3aTPUMKH Yacy MPOXOHKCHHS €JEeKTPOMAarHiTHOI XBUJI Ta

N00yTKY TPYMOBOi 3aTPUMKH Ha TPOIMYCKHY 37aTHICTh KUTBKOCTI CMYT MPOIYCKaHHS.

BucHOBKM 10 pO3AUIIB Ta 3a pe3ynbTaTaMu poOOTH c(HOpPMYITHOBaHI YITKO Ta
BIJIMOBIAAIOTH 3MICTY JUCEpTaIllii.

Crniucox BuKopucTaHuX kepen 13 160-tu HaliMeHyBaHb € MOBHHM, CyYacHUM 1
BKJIFOYAE MEPEBAXKHO 3apyO1XKH1 MyOJiKallii CBITOBOTO PiBHS.

AHOTaIis BioOpaka€ OCHOBHMM 3MICT AUCEpTallii Ta B IOBHIH Mipl pO3KpHBae



HAyKOBI1 pe3yJIbTaTH Ta MPAKTUYHY I[IHHICTh POOOTH.

AkaeMidyHa J00POYECHICTb.

[Topyiiens akagaemMigyHOi JOOPOYECHOCTI B JAMCEPTAIlli Ta HAYKOBUX ITyOJTIKaIlisfX, B
SKUX BUCBITIICHI OCHOBHI HAYKOBI pe3yJbTaTH JUCEPTallii, HE BUSIBJICHO.

Yci pe3ynpTaTH, sIKI BHHECEHO aBTOPOM Ha 3aXHUCT, OTPUMAaHI CaMOCTIHHO ¥
MICTATBCS B OMYyOJIIKOBaHUX HUM poOoTax. ¥ poOoTax, omyOJiKOBaHMX Y CIIBaBTOPCTBI,
BUKOPHUCTaHI TUTbKU Ti 17€1, TIOJIOKEHHS Ta PO3PaXyHKH, SIKI € Pe3yJbTaTOM OCOOMCTUX

HAyKOBUX MOIIYKIB TUCEPTAHTA.

Ilo nucepranii MO:KHA 3pOOMTH HACTYIIHI 3ayBAKEHHA:

1. V agpyromy posaini BapTto Oyno BKazaTh (opMy Ta IHTEpBaJ PO3MIPIB 3pa3KiB s
BUMIPIOBAHHSl CKJIJJOBUX KOMIUJIEKCHOI MI€JIEKTPUYHOI IPOHUKHOCTI, [lala30HU
3HaYeHb TAHTEHCA KyTa JICJIEKTPUIHUX BTPAT Ta HAMIPYKEHOCTI €IEKTPUIHOTO OIS

2. B peuennsx «HaiO11b111010 TIepeBaror0 i OIHOYACHO HEJOJIKOM PO3TJIIHYTHUX BiJIOMHUX
METO/IIB PO3pPaxyHKYy BJIIACHHX YAaCTOT PE30HAHCHUX CTPYKTYpP B (popMi Ti1 0OepTaHHS €
MOJXJIMBICTh OTPUMATH PIIMICHHS 3a7a4l 3HAXOJKEHHS CHEKTPY TUIbKH JUISI MalluX
CIIOTBOPEHb (OPMH Ta MaluX HeomHopimHocTe» (c. 36) Ta «EKcnepHMeHTalbHi
HaBaHTa)XEHI JOOPOTHOCTI BIJKPUTOTO PE30HATOpPA HA PE30HAHCHUX YACTOTaX JIJIst
MOBITPS 3HAYHO BUIIII 32 PO3PAXyHKOBI, AJI 3pa3ka MOHOKpHUCTaIy candipy BOHH HHXKY1
3a pO3paxyHKOBI. TakuM YHWHOM, PO3PaxXyHOK BIJAMOBIA€ EKCIEPUMEHTY» c. 87
MICTUTBCS POTUPIYYSL.

3. Y po0oTi crmocTepiraeTbcsi HU3KA CTUIICTUYHMX TOMHJIOK Ta OMUCOK. Tak, aBTOPOM
BUKOPHCTAHO BUCJIOBIIIOBAHHS: Ha C. 28 «Pe3oHaHcHUMU MoAaMu, K1 OE€pyTh y4acThb y
MX BUMIPIOBaHHSAX [1€JIEKTPUYHOI MPOHUKHOCTI», Ha c. 31 «BcraHoBieHo, 110
MIPUPOIA 3CYBY PE30HAHCHUX JIIHIN CKIQAAETHCS 3 ABOX KOMIIOHEHT, Ta IHIIII.

4. Ins gesikux opMmysl HE BKa3aH1 NEpIIOHKepena.

PazoMm 3 TuMm, nepeniueHi HEIOMIKM HE BIUIMBAIOTH Ha 3arajbHy MO3UTHUBHY OI[IHKY

BUKOHAHO1 pobOoTu. [lucepraiisi € akTyaJbHOK 1 Ma€ BHCOKY HAyKOBY I[IHHICTh Ta

NPaKTUYHY 3HAUYIIICTb.



BUCHOBOK

BBaxaro, 110 3a aKTyaldbHICTIO, HOBM3HOIO, HAayKOBHM piBHEM Ta 00CSIOM
MPOBENEHUX JOCTi[UKEHb aMceprauiiina pobota bBpecnaBus O. A. «HaamoGpotHi
koiuBaHHA B HBY pe3oHaHCHHMX CTPYKTypax 3 MeTajleBUMH Ta JieJIeKTPHYHHMH
HEOHOPIAHOCTAMM» B NOBHIH Mipi BianoBigae Bumoram [TocranoBu KaGinety MinicTpis
VYkpainun Bix 12 ciunsa 2022 poky Ne 44 «IIpo 3arBepmkeHHs [IopsiaKy MpuCYIKEHHS
CTyneHs JoKkTopa ¢inocodii Ta ckacyBaHHS DilllEHHS Pa30BOi CleLiali30BaHOI BUEHOT
paaM 3akiaay BHMINOI OCBiTH, HayKOBOI YCTaHOBH IPO MPUCYKEHHS CTYIEHs AOKTOpa
dinocodii», a ii aBrop, bpecnasens Onekciii AHAPiOBUY, 3aCIYrOBYE MpPUCYIKEHHS
HAayKOBOro CTyneHs JokTopa ¢inocodii 3 ramysi 3Hawb 10 — IlpupomHuui Hayku 3a

crnenianbHicTiO 104 — Di3KKa Ta aCTPOHOMIs.

OdiuiliHuit ONOHEHT:

JOKTOp TEXHIYHUX HAYK,

npodecop kabeapu bizuku

HauioHabHOTO aepOKOCMIYHOTO YHIBEPCUTETY

iMm. M.€. XKykoBcbkoro "XapkiBcbkuil aBiauiiinuii iHcTUTYT"
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