BIAI'YK
odiliiHOrO ONOHEHTa Ha AucepTaliitHy poboTy
Yepennina ['ni6a CeprifioBuya
Ha TeMy «BusiBneHHs O0€3MUIOTHUX JIITAJBHUX anapariB Ha TIi Heba 3a ix
pamioTENJIOBUM BUIIPOMIHIOBAHHSM»,
npeAcTaBlieHy Ha 3000yTTs cTyneHs AokTopa dinocodii
B raiy3i 3HaHb 17 EnekTpoHika Ta TeJeKoMyHiKalii, creniaibHICTh
3a cnetianbHicTIO 172 TenexoMyHikauii Ta paaioTexHika

AKTyaJbHICTh TeMH JHCEpPTALIl.

Ha Tenepimniii yac po3pobnuxku BITJIA npuainsfioTh yBary BIOCKOHQJIEHHIO
TEXHOJIOTi#i BHUTOTOBJIEHHS Ta €KCIIEpUMEHTYIOTh 3 MaTepiajlaMH 3 SKHMX OYyIyTh
BUTOTOBJIATHCS MEPCIEKTUBHI MAaJONOMITHI 6e3mioTHUKH. OOHHUM 3 OCHOBHHX
HanpsIMKiB TakUX JOCITIIXEHb €, 3 OOHOro OOKYy, 3MEHIIeHHS e(EeKTHBHOI ILIOLIi
poscitoBanHs (EIIP) moBiTpsiHMX Ta HaIBOOHMX LiJNeH, a 3 iHIIOTO — MiABHIIEHHS
MOXCUTHBOCTEH 13 BUsIBIIEHHS Takux 00’ekTiB. Taki 3amayi BUPIIYIOTHCS HACTYITHUMH
HUISIXaMHU

—3aCTOCYBAHHSIM OCOOJIMBOI reoMeTpHYHOI GOPMH MiJ Yac MPOEKTyBaHHS Ta
BUTOTOBJIEHHS 3pa3KiB BITJIA;

—3aCTOCYBaHHSM CIELIaIbHUX MarepialiB [JIsi BHUTOTOBJIEHHS KOpIycy Ta
OOILIMBKH TaKUX 00’ €KTIB;

—BIOCKOHAJIEHHSIM CHUCTE€M BHSBJIEHHS NOBITPIHMX Ta HAABOJHHUX LijIed 3a
paxyHOK HOBITHIX TEXHOJIOTIYHHUX pillleHb;

—pO3LIMPEHHSAM HOMEHKJIATYpH CHCTEM, LIO 3aTy4aloThbCs 1O BUSBIEHHS LIEH,
B TOMY YHCIIi 32 paXyHOK CTBOPEHHSI CHCTEM BHSBJIEHHS PI3HHUX [1aMa30HIB.

Ha panuii yac HaiGinbll MOIIMPEHUMH CHCTEMaMH BHUSIBJIEHHS JITAJIbHUX
anapartiB (JIA) € akTHBHI MOHOIMIYJbCHI panionokauiiidHi cranuii (PJIC). VY
pe3yJIbTaTi 3aCTOCYBaHHs MOTJIMHAIOYMX MaTepialliB, CTBOPEHHX Y paMKaxX IMporpamu
“crenc”, sxi Binb6uBawTh Big 0,1% no 10% eHepril eneKTpOMAarHiTHUX XBHUJb, a
TakoX HanaHHs JIA creuianbHUX Mano-BinObuBHuX  ¢opm 3aranpha EIIP JIA
3HH)KY€ETHCS 3 OMUHHULD 1 JECATKIB JO COTHX YACTOK KBaJAPaTHUX METPIB.

3meHwiedHss EIIP JIA 3a paxyHok 3acTocyBaHHs TexHoJsorii ‘“crenc”
IpPU3BOJMTH 0 3HMXKEHHS JalibHOCTI BusiBieHHs Takux JIA aktuBaumu PJIC. B mipy
BIOCKOHAJIEHHSI TEeXHOJIorii “cresic” Ta moAainblIOro 3MeHlIeHHs 3HadyeHb EITP
ebexkTuBHICTh BHsBIeHHS JIA aktuBuumu PJIC Oyne 3HuxyBatucs. [loBHicTIO
KOMIeHCyBaTH 3MeHleHHs EIIP 36inblieHHsM po3mipiB aHTEHHHX MPUCTPOIB i
HapollyBaHHSM MOTYXHocTi nepenaBaya PJIC HemoxuuBo. KpiM Bka3aHUX CHCTEM



BUsBJIeHHs JIA, icHyroThb macuBHiI cHcTeMH iH¢padepBoHoro (I4) miamaszony, o
JN03BONISIIOTH BUSBUTH JIA 3a #oro TenjoBUM BHIpPOMiHIOBaHHAM. OJHaK IHM
CHCTeMaM NpUTaMaHH1 Takl HEJOJMIKH:

—oOMexeHa NanbHICTh BUSBIEHHS BHACHIOK Be-JIMKOro ocyabneHHs XBuib [Y
Jiana3oHy IpH MOLIUPEHHI B aTMocdepi;

—CTBOpPIOBaH1 B paMmkax nporpamMu ‘“‘ctenc” JIA ocHalllyloTbCs cChelialbHUMH
3acobaMi, 110 3MEHIIYIOTh TEIJIOBE BUNPOMIHIOBaHHS HACTINbKH, IO €)EeKTHUBHICTD
3acTOCyBaHHsl iH¢GpauepBOHHX NpuUKMauiB s BUsBIeHHs JIA crae Haa3BHYaiHO
HHU3BKOIO.

OpHuM 13 WIAXIB NiABUINEHHS epeKTUBHOCTI BU-sABIeHHS JIA € BUKOpUCTaHHS
NaCHBHHX paJlOMETPHYHHUX CHCTEM MIJIIMETPOBOIO Jiana3oHy XBHIIb.

[TopiBHsiHO 3 IY Ta onTHYHHUMH 3acobamu BHUsiBIeHHs PMC MMJI xBuJib MaloTh
3Ha4yHy IepeBary 3a MOalbHICTIO Iii, JO TOro X BOHHU € BCENOrOAHUMH Ta IX
npane3gaTHICTDb He 3aJIeXXKHTh BiJl YMOB OCBITJIEHOCTI Ta 4acy J00H.

BHacmigok Toro, 11O MacHBHI CHCTEMH HE MAalThb Y CBOEMY CKJaji
pazdionepenaBayiB (3a BUHATKOM CHCTEM i3 aKTHBHOIO LIIYMOBOIO IiJICBITKOIO), BOHH
BIOPI3HSAIOTBCS BHCOKOK CKPUTHICTIO POOOTH, € IOpIBHSHO MajorabapuTHHUMH Ta
JelIeBUMH.

HenmonikoM Bcix DNacHBHHX paJlOMETPHYHHX CHCTEM € BeEJIMKHH dYac
IHTErpyBaHHS €JIEKTPOMAarHiTHOrO BHIIPOMIHIOBaHHS, WO MPUHMAETbC, HEOOX1THUH
IUIsL HaAIHHOTO BHUSIBJIIEHHSI KOHTPAacTy pagiOsiCKpaBICHHUX TeMIlepaTyp Wiji Ta ¢oHY.
TexHIYHO MOXJIHBO 3HAYHO 3HHU3UTH Yac IHTErpyBaHHS LUISXOM 3aCTOCYBaHHS
BY3bKO HallpaBJIeHHX AHTEHHHUX IPHCTPOiB, LIO AO3BOJSAIOTH 3HAYHO 30UIBLIMTH
BIIHOLIEHHS TIIECHUX KYTiB LiJi U rojgoBHoi nemoctku JCA, a oTxe — 301IbIIUTH i
KOHTpAacCTHI aHTEHHI TeMIlepaTypH 1iJi Ta Heba.

VY npuceprauiiHoMmy pociimkeHHi Yepennina [.C. 3 MeTow MiABHIIEHHS
iiMoBipHOCTI BUsiBiIeHHs bnJIA B Oynb-fKHX IOrogHHX Ta TAaKTHYHHX YMOBax
IIpOBEJEHHS BUMIpIOBaHb OYJIO NIPOBENEHO €KCIIEpUMEHTabHE JOCITIIKEHHS MaKeTy
panioMeTpuyHoOro koMmriekcy X, Ka ta W niana3oHiB XBHJIb.

3agaua BusBieHHs BIIJIA macHBHOIO CHCTEMOIO, SKa BHPILIYETbCS Y
IucepTaliitHii poboTi, € aKTyaJbHOIO Ta Ma€ HAYKOBY HOBH3HY.

Ouinka OOrpyHTOBAaHOCTI HAayKOBHMX pe3yabTaTiB Aucepramii, Iix
AOCTOBIPHOCTiI Ta HOBH3HH.

BucHOBKM Ta pekoMeHAauii 3000yBaya € JIOTIYHHMH 1 BHTIKAIOTh 13
pe3yJsbTariB 00’ €KTHBHOTO aHalli3y pe3ysbTaTiB, OTPUMaHHX €KCIIEpUMEHTAIBHO — a
caMe Ha OCHOBI psly MpoBeJIeHHX BUMipioBaHb pi3HuX THIIB BITJIA, mo nobynoBani



3a pI3HUMH Te€OMETPIAMHU Ta MalOTh Pi3HY (I3UUYHY NPUPOIY MaTepialliB KOPIYCiB, a
TaKOX MiATBEPIXKEHO iMiTauifHUM MonemoBaHHSIM BUsiBieHHs BITJIA. JlouinbHicTh
BUKOpUCTaHHSA Aekinbkox THNIB BITJIA miaTBepmkyeTrbcs pi3HOMaHITTAM ¢GoOpM Ta
MarepiaiiB, siKi Ha ChOrOJlHi BHKOPHCTOBYIOTh KOHCTPYKTOPH [IJIsi BHUTOTOBJIEHHS
BITJIA. OTpuMaHHs KOHTpacTiB TakuX JIA € BaXJIMBUM [JI NOAAIBIINX AOCIIIKEHb
B Li# cdepi.

O6rpyHTOBaHICTh 1 JOCTOBIpHICTh HAyKOBHX pe3yJbTaTiB JaucepTalii
NiATBEpMKEHO  ix  ampobauiero Ha  MDKHApOJHUX  HAYKOBO-NPAKTHYHHX
KOH(epeHLisX, Nnpali SKUX iHAeKCYIoTbcs y H.M.0.4. Scopus. Takox aeski HayKoBi
pe3yabTaTt 3000yBaya Oynu nepesipeHi B pamkax BUkoHaHHS HJIP «IIpoekxtyBanHs
Ta €KCIIEpUMEHTalbHE AOCIIIKEHHs paxioMeTpuuyHoro komiutekcy X, Ka ta W
Jlana3oHiB IS BCENMOroJHOro Ta BHCOKOTOYHOro BuUsBIeHHSA bBITJIA» (NeJIP
01210109600, 2021-2022 pp), 1o BUKOHYBajlacs Ha Kadeapi aepoOKOCMiYHUX
paliloeNeKTpPOHHHUX CHCTeM  HallioHalbHOrO  aepOKOCMIYHOTO  YHiBEPCHUTETY
iMm. M. €. )KykoBcbkoro «XapkiBCbKHH aBialliiHUH IHCTUTYT.

HaykoBa HOBH3Ha pe3yJbTaTiB, OTPUMAHUX y POOOTi, NOJISATa€e y HaCTYIHOMY:

- Bnepue cuUHTE30BaHO Ta AOCHIIKEHO METOI ONTUMANbHOI 0OpoOKHU
CHTrHaJiB B 6araToyacTOTHUX paliOMETpPUUYHUX KOMILIekcax BUsiBIeHHs bnJIA Ha Tni
BUIIPOMiHIOBaHHs atMocdepH, 10 Ha BiAMIHY BiJ ICHYIOUMX METOIB BiANOBigae€
OCHOBHMM BHMOraM [0 paJiOTeXHIYHHMX BHUMIpIOBaHb — BHCOKiH NPOCTOpPOBIi
pPO3OiNbHIA 30aTHOCTI Ta BHCOKIH QUyKTyalilHIH YyTJIMBOCTI (siKa BHM3HAYae
JajabHICTh poOOTH pagapy) 3a YMOB BCENOTOJAHOCTI.

- Bnepuwe y Burnsgi TabNMYHHUX [JaHMX Yy3arajJlbHEHO pe3yJIbTaTH
aHAIITHYHUX PO3PaxyYHKIB Ta IMITAllIHHOrO MOJENIOBaHHS NAJLHOCTEH BHSBIIEHHS
BIIJIA B 6OararokaHaJbHUX paJiOMETPUUYHHUX KOMILIEKCax, IO Ha BIAMIHY BIiJ
ICHYIOUHMX OXOIUTIOIOTH IIHPOKE KOJO MOXXJIMBHX INOTOJHHX Ta TAaKTHYHHUX YMOB
NpOBEJEHHS BHUMIPIOBaHHS, a TaKO0X BpaxOBYIOTh OaraTopiuHi pe3yJbTaTH
BHUMIpIOBaHb NapaMeTpiB NpuiiMayiB Ta atMocdepH y aianaszoHax yactor 10-12 I'Tw,
20-22 I'Tu, 35-36 I'Tw, 94-96 I'T1.

- Bnepue B pe3ynbTaTi eKCIEpUMEHTAIBLHUX BHUMIPIOBaHb y LIMPOKOMY
Jiana3oHi XBUJIb OTpUMaHa 0a3a paliOMETPHYHHMX 300paXkeHb 1 KOHTPACTIB Pi3HHX
TtuniB Ta kiaciB bnJIA, ski cnocrepiraroTbCs nMpH pi3HUX TAKTHUYHUX Ta MOTOJHUX
ymoBax. Jlo nporo OiNbLIICTE BHMIipIOBaHb NMPOBOAMJIMCh Ha TECTOBHX OO0’ €KTax
npocTtoi ¢popMH, Ha KIITAIT KyJIs, KyTHKOBHH BinOMBay, NpSIMOKYTHa MJIaCTHHKA.

— OTpumanH noAAJbLIIOr0 PO3BHTKY CTPYKTYpPH paliOMETpPUYHHX
KOMILIEKCIB OpMyBaHHS paJiOMETPUUHMX 300paXkeHb, 110 Ha BIAMIHY Bi ICHYIOYHX
olpa3y y YOTUpPbOX Aiana3oHaX 4YacTOT BpaxOBYIOTh B OCHOBHHMX eTamax 00poOku



oneparilii MOAyJALil KOPHCHUX CHUTHAJB, MepioJuuHe KaniOpyBaHHS NpHHMadiB Ta
TepMocTabii3alio BXiTHUX TPAKTIB.

Otxe, B auceprauiiiHiii poboTi MmocraBieHe HayKOBE 3aBIaHHSA 3 IMiJBHILEHHS
iMoBipHOoCTi BHsBIeHHs BIIJIA B Oyab-fKMX MOrogHMX Ta TAaKTHYHHX YyMOBax
NpoBeeHHs BUMIpIOBaHb 32 PaxXyHOK eKCIHEePUMEHTaJIbHOTO IOCHiIKEHHS MaKeTy
paziomeTpuyHoro kommiekcy X, Ka ta W giana3oHiB XBUJIb BAKOHaHO MOBHICTIO, &
3100yBay MOBHOIO MipOIO OBOJIOAIB METOAOJIOTIEID HAYKOBOI MisIbHOCTI.

Ouinka 3micTy auceprauii, i 3aBepmIeHiCTL Ta AOTPHMaHHA NPHHUHNIB
aKaJeMiduHOl 100pOYEeCHOCTI.

3a cBOIM 3MicTOM aucepTalifiHa pobora 3m100yBaua Uepennina I'.C. nmoBHICTIO
BianoBigae Cranmapty BHUINOI OCBITH 3i cneuiansHocTi 172 TenexomyHikamii Ta
pamioTexHika Ta HampsAMKaM JOOCJiDKEHb BIOMNOBIAHO OO OCBITHHO-HAYKOBOI
nporpamu «TenekomyHikallil Ta pagioTexXHiKa.

Muceprauifina poboTa € 3aBeplICHOID HAyKOBOIO Mpaler i CBIAYUTH IMpO
HasBHICTh OcoOUCTOro BHecky 3n00yBaya y HaykoBHi Hanpsim 17 Enextponika Ta
TeJIeKOMYHiKallii.

Po3rnsHyBmK 3BiT NoAiOHOCTI 3a pe3yibTaTaMH MEpeBipKH OUcCepTaliiHOl
poOOTH Ha TEKCTOBI CHIBNANiHHS, MOXHa 3pOOHMTH BHCHOBOK, IO OUCepTaliiHa
pob6ora Uepennina I'miba CepriiioBuua € pe3ynbTaTOM CaMOCTIHHHUX OOCIIIKEHb
3n00yBaya i He MICTUTb eJleMeHTIB ¢anbcudikaiil, koMnusuii, pabpukauii, niariaty
Ta 3arno3udeHb. BHUKOpHCTaHI inei, pe3yJbTaTH 1 TEKCTH IHIIKX aBTOPIB MalOTh
HaJIeXKH1 [IOCUJIaHHS Ha BIANOBIIHE IXKEPEIO.

Texkct pykonucy nucepraniiHoi poOOTH He MICTUTh O3HaK MOpPYLIEHHS
NPUHLMIIB aKkaeMidyHOl JoOpO4YEeCHOCTI.

MoBa Ta cTHJIb BHKJIaIeHHS pe3yJbTaTiB.

Mucepraniiina pobota HanKucaHa yKpaiHCbKOIO MOBO0. Po3minu Ta migpospinu
MaTh JIOTIYHY CTPYKTYpy, & Marepial BHKJIaOEHO IOCIIIOBHO 3 IOTPHMAaHHAM
HayKOBOIO CTHJIO Ta 3arajJlbHONpUUHATOI (axoBoi Ta 3arajbHOHAYKOBOI
TepMiHoyiorii. Y poOoTi OOCATHYTI TeMaTH4yHa IIOBHOTa Ta IIOBHE pPO3KPHTTH
roJIOBHMX HayKOBHX iJe# 3100yBaya.

JucepTaniss ckiaga€TbCs 3i BCTYIY, YOTHPHOX pPO3AiIIB, BUCHOBKIB, CIIHCKY
JiTepaTypy Ta TpbOX JoAaTKiB. 3aransHui obcsar guceprauii 200 CTOpiHOK.

Y Beryni 0oOIpyHTOBaHO aKTyallbHICTh TEMH JUCEpTaliiiHOl pobOTH, Moka3aHo ii
3B’S30K 3 HAYKOBHMH IIporpamMamH, cQoOpMyJIbOBaHO MeTy Ta 3aBIaHHA
JOOCIIKEHHs, BU3HAUE€HO 00’€KT, NpeAMET Ta METOOH HOCITiIKEeHHs, 3a3HauyeHo, B



4YOMYy IMOJIAral0Tb HayKoBa HOBH3Ha Ta IpaKTHYHA 3HAYUMICTh OTPUMaHHUX
pe3yabTatiB. HaBeneHo naHi mpo ampobauiro MarepianiB guceprauii, ocoOHCTUH
BHecoK 3100yBaua, CTpyKTypy Ta obcsr auceprauiiHoi poboTH.

Ilepmuii po3ain pobOTH NPUCBIYEHHH OIJAAYy CydyaCHHX METOMAIB Ta CHCTEM
BUsaBNeHHs Ta npotunii BITJIA, HaBemeHo iX OCHOBHI HeNOJIKH Ta I€peBar.
Po3rnsiHyTo pi3HOMaHITHI cXeMH MOOyJOBH pagiOMETPHYHHX CHCTeM. Y KiHIi
po3nisy chopMOBaHO NepesiK 3aBaaHb, IKi HEOOXITHO BHUPILIHUTH Yy AOCIiIKEHHI,
1106 JOCATHYTH MeTH BCiel poboTH.

Y apyromy po3auli BHUKOHaHO pO3poOKYy TEOpPEeTHYHHX OCHOB MOOYIOBH
Oararo4acToTHUX panioMeTpuyHux cucreM BusBileHHs bIIJIA. Bukopucranus
JNEKUIbKOX YaCTOTHHX Jiama3oHiB OOIpYHTOBaHO THM, LIO Cy4YacHi MaTepiaiau
po3poOIAIOTECS  CHeuiadbHO MJIS MIIBHUIEHHS CKPHUTHOCTI Bil ONpPOMIHEHHS
NOLIMPEHUM HabOpOM NOBXHH XBUJIb. A BUKOPHCTAHHS IaCUBHOTO METONY, B SKOMY
3aCTOCOBAHO [eKulbka [iana3oHiB A03BOJIUTh BHUABIATH DBITJIA HaBiTh 3 Takux
cneuudiyHux MaTtepiaiiB. TakoX B IIbOMY pO3/ijIi OMMHCAHO ONTHMAIbHUM AJITOPUTM
BHUSBJIEHHS, 110 O3BOJISE€ NIOEAHYBATH pe3yJIbTaTH OLIIHOK SICKpaBiCHOI TeMIiepaTypH
BITJIA 3 pisHux npuiimauiB. IToka3zaHi HMOBIpPHICHI XapaKTepUCTHUKH, WO Oyiau
OTpUMaHI Ha OCHOBI CTaTHUCTHYHOI Teopil ONTHUMi3aulil pamiocucTeM nis pobOTH
pPaaioOMETPUYHOI0 KOMILIEKCY.

Y TperboMy po31iji ONMHCAaHO €KCIIEPUMEHTH 3 OTPUMAHHS paliOMETPHYHHX
KoHTpacTiB pizHux TuniB BITJIA, Metononoriio ix mpoBeaeHHs. HaBeaeHo 30BHilIHIH
BUIJISAA pafiOMETPUYHHUX CHUCTEM, 32 JOMOMOIOKO SKHX BHKOHYBABCS €KCIIEPHMEHT,
NOJJaHO TeXHiYHi XapaKkTepUCTHKH Ta YYTJIUBOCTI paaioMmerpiB. OmnucaHUi
MalJaH4YMK Ui BUMIpIOBaHb, KM 103BoJisie crioctepiratd MakeTtd BITJIA Ha ¢oHi
Heba, 3 3MEHIIEHHWM BIUIMBOM HABKOJHIIHBOIO CepeIOBHIIA i SKHH BiamoBimae
peaibHUM YMOBaM pO3MillleHHsI TAKOT'O THITY CHUCTEM.

Y 4erBepTOMY pO3IUII Ha OCHOBI pO3pOOJIEHOr0 AJITOPUTMY 3alPONOHOBAHO
3arajbHy NEpPCIEKTUBHY CTPYKTYpPHY CXE€MY pajapa Ta BUKOHAHO ii ONHC. A TaKOxX
pO3paxoBaHO MOTEHUIHHO MOXJIUBI AanbHOCTI BUsiBiaeHHs BITJIA Takoro cuctemoro.

Y BHCHOBKaxX CTHCIO c)OpMYIbOBAaHO OCHOBHI pe3yJIbTaTH AUCEpPTaLiHHOro
JOOCHIDKEHHS Ta HaJaHO IMPONO3HULIi CTOCOBHO IX NMPAaKTUYHOrO 3aCTOCYBaHHA i3
METOIO BUPILLIEHHS IOCTAaBJIEHUX 3a1a4.

Hucepranifina po6ota odpopMieHa BianosigHo a0 Bumor Hakazy MOH Ykpainu
Big 12 ciyns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 0GOpMIIEHHS TUCEPTALii».

oo

OnpuirogHeHHs pe3ybTaTiB AHcepTauiliHOl po6oTH.



OcHOBHI pe3yJibTaTH HOOCHLIKEHHS onyoOnikoBaHi y crarrsax (3 crarri y
HayKOBUX (axOBHX BHJAHHAX YKpalHH, 2 CTaTTl BXOIATh OO0 M.H.06.n. Scopus,
kBapTuib Q3, ogHa crarts 00 M.H.6.1. Scopus, kBapTuib Q2). Takox 3100yBau Mae
| nareHT VYkpaiHM Ha BHHaxi, WO NPOHIIOB KBalidikaliliHy eKCIepTH3y Ta
6e3nocepeIHbO CTOCYETHCSI HAYKOBUX pe3yJIbTATiB AUCEpTALlil.

Takox pe3ynbTati auceprauii 6yau anpo6oBaHi Ha 2 MiXHApOJHUX HAYKOBHUX
baxoBux KOHpeEpeH1isfX, a caMe:

— 6th International Conference on Advanced Trends in Radioelectronics,

Telecommunications and Computer Engineering, TCSET 2022.
— 2022 IEEE 2nd Ukrainian Microwave Week, UkrMW 2022.

TakuM YHHOM, HayKOBi pe3yJbTaTH OMMCaHi B AUCEpTalifiHii poOOTI MOBHICTIO
BHCBITJIEH] Y HayKOBHX IyOutikauisx 3100yBaya.

Henoniku Ta 3ayBakeHHsi 10 AHCepTaNifiHOI poGoOTH.

1. Kinpkictb BuMipsHuX nonoxeHb BIIJIA Ta kyTiB crnocrepexeHHs
JoUIbHO 6yi0 3pobuTH 61bLIMMHU, 200 3pOOUTH MOJETIOBaHHS 3 MEHIIUMHU KPOKOM
3MIHHU KYyTiB JJIsl CIIOCTEPEXEHb OLIBII TOYHOI 3aJI€HKHOCTI.

2. JlouinbHO INPOBECTH E€KCHEPUMEHTH 3 BHSBJIEHHS B pealbHOMY Yaci
BI1JIA Ha GinpLIiH DaNBHOCTI MOJBOTY.

3. HouinpHO 30UIBLIHTH KIIBKICTh OOCHIIXYyBaHuX wmoxeneit BITJIA Ta
PO3LUMPUTH KUIBKICTh NOCIHII)KyBaHHX MaTepialliB, OCKUIbKH 1l€ IpeacTaBise coboro
NpaKkTUYHHIA i1HTepec.

4. Tlpm BCTaHOBJIEHHI CHCTEMH Ha Kpuli OymiBii OouiasHO Oyso
JOCIiTUTH KoHTpacToyTBOopeHHst BIIJIA Ha ¢oHiI 3eMHOI NOBEpXHI TaKOX, amxKe
BITJIA 3paTHi liTaTH Ha HAAMAaJTHX BUCOTaX.

BBaxkato, 1110 BHCIJIOBJIEHI 3ayBa)XX€HHsl He € BH3HAYaJbHHUMH 1 HE 3MEHLIYIOTh
3arajibHy HayKOBY HOBHU3HY Ta IPaKTHUYHY 3HAYMMICTh pe3yJbTaTiB Ta He BILIHBAIOTh
Ha MO3UTHBHY OLIHKY AMCEpTaliiHOl poOOTH.

BHCcHOBOK npo AucepTaniHy pob6ory.

BBaxaro, mo auceprauifiHa pobora 3m00yBada CTymeHs JokTopa ¢inocodii
Yepennina ['niba CeprifioBuya Ha TeMy «BusBleHHs O€3MUIOTHHX JiTaJbHHX
amapariB Ha T Heba 3a iX pamiOTEINIOBUM BHIIPOMiHIOBaHHSM» BHKOHaHa Ha
BHCOKOMY HayKOBOMY piBHi, HE MMOPYIUY€E MPUHIHMITIIB aKkaJeMi4YHOi JoOpO4YeCHOCTI Ta
€ 3aKiHYeHHMM HAyKOBHUM JOCIIIKEHHSM, CYKYIHICTh TEOPETHUHHUX Ta IPAKTHUYHHX
pe3yJbTaTiB SIKOTO pPO3B'A3y€ HAYKOBE 3aBOaHHsS, LIO MAa€ ICTOTHE 3HAYEHHS IUIs
rany3i 3HaHb 17 EnekTtpoHika Ta TtenekomyHikauii. [uceprauiiina poborta 3a



aKTyalbHICTIO, TPAKTUYHOIO [IHHICTIO T4 HAYKOBOK HOBH3HOIO MOBHICTIO BiAMOBia€
BHMOIr'aM YMHHOTIO 3aKOHOJABCTBa YKpaiHH, o nepeabayeHi B m. 6 — 9 «Ilopaaky
NPUCYOKEHHS CTymeHsa HaokTopa Ginocodii Ta ckacyBaHHs pillIEHHS Pa30BOi
crenjianizoBaHol BYEHOI paad 3akjany BHIIOI OCBITH, HayKOBOI YCTaHOBH IIpO
IPUCYDKEHHS CTyIeHs AokTopa ¢inocodii», 3atBepmkernoro ITocranosoro KabineTy
MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n06yBay Yepennin ['ni6 CepriiioBud 3aciayroBye€ Ha HNPHUCYIKEHHS CTYIEHS
nokTopa ¢inocodii B ramysi 3HaHp 17 EnekTpoHika Ta TenexkoMyHikamii 3a
cnenianbHicTIO 172 TenekoMyHikalrii Ta pagioTexHika.

Odiniiiauii ONOHEHT:

NPOBi/IHUN HayKOBUI CIiBpOOITHUK
Kadeapu TeOpeTUIHOI pagiodizuku
XapKiBCbKOT0 HaI[iOHAJIBHOTO YHIBEPCHTETY

imeni B.H. Kapa3ina d
JIOKTOp TEXHIYHUX HAYK Bikrop BUKOB

ITixnuc bukosa Bikropa MukonaitoBiya 3acBigdyro il
HayanpHuK Bifainy kaapiB XapKiBChKOTO HaLliOHAIRHOrO YHIBEPCHTETY
iMeni B.H. Kapasina
Onena ' POMHKO

Buennii cexperap
XapKiBCHKOTO HalliOHATBHOIO YHIBEPCUTETY
imeni B.H. Kapasina

[rereee. TRLOM ALY




