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oQiIAHOTrO OMOHEHTa JOKTOpa (P13UKO-MaTEMAaTUYHUX HAYK, JOLICHTA,

MIPOBITHOTO HAYKOBOTO CITIBPOOITHHKA KadeIpu TEOPETUIHOT paaiodi3uku
XapKiBCHKOT'O HaIlllOHAIBHOTO yHiBepcuteTy iMeH1 B. H. Kapasina
Ty3a Bonogumupa PoctucnaBoBuua Ha AucepTauiiny poooTy OCcTpuKHOTO
€prenis Muxainosuda « EnextpoanuaMiuHi BIACTUBOCTI KipadbHUX 00’ €KTIB 31
IITYYHOIO ONITUYHOK aKTHBHICTIO B MIKPOXBHJILOBOMY Jl1aIla30H1», II0JIaHy Ha
3100y TTSI HAYKOBOTO CTyMEHs TOKTopa ¢inocodii 3 ramysi 3HaHb
10 — IIpupomuandi Hayku 3a cremianbHicTIo 104 — (hi3uka Ta acTpOHOMIS

AKTyaJlbHICTh AocaigxenHs. O0epTayil IUIONIMHYU MOJISIpU3allii BAKOHYIOTh
BXJIMBY (YHKLIIO B CUCTEMax Mepenayl eIeKTPOMArHITHUX XBWJb, OCOOJMBO Ha
BHCOKHX 4acTOTaX. IX OCHOBHE IPU3HAYEHHs I0B’s3aHE 3 KEPyBaHHAM CTaHOM
NOJIApHU3AIlil eeKTPOMArHiTHOI XBUIIL, IO MPOXOIUThH Y€pe3 XBUIIEBIIHY CHUCTEMY.
3o0kpema, obepTayl JO3BOJISIOTh THYYKO HAJIAIITOBYBAaTH CUCTEMHU XBUJIEBOJIB Ha
poOOTYy 3 pI3HUMU THUIIAMH TOJSpU3allli Ta BHUKOHYBAaTH NEPETBOPEHHSA
NOJISIpU3aIitHOTO cTaHy 3a nmotpedu. Lle ocobarMBO BaXIMBO B OaraTOKaHAJIbHHUX
XBUJICBIJHUX CHCTEMaxX Ta aHTEHaX, JIe MOTPIOHO MaTH MOXJIHMBICTH POOUTH
NEePEeMUKAHHS MIXK PI3HUMH TOJSPU3AIINHUMU CTaHAMH 3aJIeKHO BiJl YMOBU
nomupeHHs curHany. KOHTposb mossipu3aiiiiHuX CTaHiB y XBIJICBIIHUX CHCTEMaxX
Oe3nocepeHbO TMOB’SI3aHUN 13  €(pEeKTOM IITYYHOI ONTUYHOI aKTUBHOCTI
(KipaJIbHOCT1), 1110 TIPOSIBJISIFOTH TIOJIIpU3aIliitHi o0epTadi.

Y po6oTi po3riasHyTO PI3HOMAaHITHI KOHCTPYKIIT o0epTayiB IUIOLIUHU
nosgpuzanii (KipadbHUX Jiadparm), 110 pO3TAalIOBaHI B KPYTJIOMY XBHJIEBO/IL.
OcoOnuBy yBary NOpHIUIEHO KOHCTPYKLISIM, IO MarOTh JIEAPUYHY CHMETPIIO
(rpyna cumeTpiii mpaBUILHOIO MHOTOKYTHHKA). Ha choroaHimHii aeHb, 3B 30K
MDK 3a3HAQYCHOI0 CHUMETPII0 Ta MPOSIBOM KIpaJdbHOCTI Y XBWJIEBIIHUX mladparmax
BUBUYEHO HEJOCTATHHO. JIOCHIKEHHS SBUIL ONTUYHOI aKTUBHOCTI y XBHJICBIAHUX
cucTeMax MNOTpeOyIOTh PO3BUTKY aJEKBATHUX (PIZUKO-MATEeMATHUYHUX MOJCIIEH,
BIJIMOBIHOTO TMPOTPAMHOTO 3a0€3MEeUeHHS I YHCIOBOIO MOJICIIIOBaHHS Ta
MOCITIIOBHOT €KCIIEPUMEHTAIBHOI BepU(iKaIlli OTpUMaHUX TEOPETUYHUX MOJICIICH.
3 1i€i NpUYMHYU NPOBEACHE TEOPETUYHE, YUCIOBE Ta EKCIIEPUMEHTAIbHE BUBUEHHS
BJIACTUBOCTEH  IITYYHO CTBOPEHUX  KIPAIbHUX  XBWICBITHUX  CTPYKTYD,
JOCJII)KEHHSI BIUIMBY TOMOJIOTII AI€APUYHUX XBWJIEBITHUX HEOJIHOPITHOCTEH Ha
OpOsB KIPAJIbHOCTI JIa€ MOXJIMBICTE OTPUMATH CYKYIIHICTh YSBJIEHb PO
€JIEKTPOMArHiTHI SBUIA B TaKUX CTPYKTypax, IO 1 0OYMOBIIOE€ AKTYyaJbHICTh
AOCTiI’KeHb, BAUKOHAHUX Y AMCEpPTaLiiHIil poOOoTI.

AKTYaJbHICTh IOCHIIPKEHb TaKOX MIATBEPIKYETHCS 1 XapaKTEPOM 3HAYHOTO
quclia ep:KaBHUX HayKOBHUX MIPOrpaM, B MeXax SIKMX BUKOHYBaJIach JMcepTalliiHa
poboTta y BIIILI pagiocneKTpockonii [HCTUTYTY pamiodi3uku Ta EJIEKTPOHIKH
iM. O. A. YceukoBa HAH VYkpainu (IPE HAHY). Po6ora Takok BUKOHyBajlach y
MeXaxX TPOEKTY, (HIHAHCOBAHOTO 3a JIOTOBOPOM 13 IIEHTPAJbHUM OPTaHOM
BUKOHABYO1 BJIajy Ta HalmloHaIbHOO akajeMi€ero HayK YKpaiHu.



CTyninp HayKoBOI OOI'PYHTOBAHOCTI Ta HAYKOBA HOBHM3HA Pe3yJIbTATIB
po6oTu. J{OCTOBIPHICT, OTPUMAHUX pPE3YJbTATIB IMiJATBEPKYETHCI BHOOPOM
aleKBaTHUX (PI3UKO-MATEMATHUYHUX MOJIETCH, CTPOTOI0 TIOCTAaHOBKOKO 3ajad,
BUKOPHCTAHHSAM MaTeMaTH4YHO Ta (PI3UYHO OOIPYHTOBAHHUX METOMIB PO3B’SI3aHHSA
3a/1ay, 10 PO3rJSAalOThCs, Ta CIIIBCTABJICHHS PE3YJbTaTIB, OACPKAHUX PI3HUMHU
METOJaMU Ta EKCIEpUMEHTalbHOIW Bepudikaiieto. 30kpeMa, OOYUCTIOBAIbHI
pO3paxyHKH MPOBEJICHO HA MPOTPaMHOMY 3a0€3MeUeHH1, po3po0IeHOMY Y BiAALI
(3apa3 naboparopii) oOuucitoBanbHOT enekTpoaunamiku IPE HAHY, sxe
ITPYHTYETBCS Ha METOJaX YAacTKOBUX O0JacTe 1 Yy3aralbHEHHMX MaTpHIlh
po3cisnns. Llel maker mpakTUYHO MiATBEPIUB CBOIO KOPEKTHICTD 1 BXKE JI03BOJIUB
pPO3pOOUTH 3HAYHY KUIBKICTH MPUCTPOIB XBUJIEBIIHOI Ta aHTEHHOI TEXHIKH, IIO
3HAMIILIM MpaKkTUYHE 3aCTOCYBaHHA, 30KpeMa, Ha pajJiloTeNecKonl y M. 30JI0YiB.
JlonatkoBO  pe3ysNbTaTH  MIATBEPJKEHI TOPIBHSHHSAM 3  PO3paxyHKaMH,
BUKOHAHMMHM Y KOMEPLIMHMX TMPOTrpaMHUX IaKeTaX 3 eJIeKTPOJUHAMIYHOTO
moaemtoBanHss CST Microwave Studio Ta HFSS. [IpoBeneni excrnepuMeHTanbH1
JOCIIKEHHS, 0 BUKOHaHI Ha 0a31 Bigauty pazmiocnektpockomii IPE HAHY 3
BUKOPHUCTAHHSAM CIEIIaIbHO BUTOTOBICHUX XBUJIEBIAHUX HiadparM moOKa3aio
rapHEe y3ro/DKEHHS OTPUMAHUX TEOPETUUHUX Ta eKCIIEPUMEHTATBHIX PE3YJIbTATIB.

HaykoBa HOBH3HAa pe3yibTaTiB poOOTH TMOJSra€e y BHUSABIEHHI Ta
JOCIIIKEHH] HU3KM HOBUX (PI3UYHUX €(PEKTIB 1 3aKOHOMIPHOCTEH y MOIIMPEHHI
CIICKTPOMArHiTHUX  XBWJIb Y  XBWJICBOJIAaX  HABAaHTAXEHUX  KipaJTbHUMHU
niadpparmamu. 3HakieHi Gi3uuHI €(heKTH MOSICHIOIOTHCS MUITXOM aHalli3y BJIACHUX
KOJIMBaHb XBHWJICBIJTHOI CHUCTeMH. BiIMOBIIHICTh CHEKTPAJbHUX PE30HAHCIB Y
Koe(illieHTaX MPOXO/KCHHS/BIAOUTTS, 1[0 BUSBJICHI MUIAXOM YHCIOBOTO
MOJICJIIOBAaHHSI Ta BHUMIPIOBAHHS EKCIIEPUMEHTAIbHUX 3pa3KiB O BIACHHUX
YaCTOTOT XBWJIEBIJHOI CHCTEMH JOJATKOBO IMIATBEPIKYE JOCTOBIPHICTH
MIPOBEICHOTO JJOCIIIKEHHS Ta OTPUMAHUX PE3yJIbTaTIB.

Jlo BaKJIMBUX HOBUX PE3yJIbTATIB, IO OTPUMAHI y IUCEpTaIliiHId poOOTI
MOHA B1JIHECTU HACTYITHE:

1. Busneno 90-rpaxycuuii Gpa3zoBuii 3cyB MiXK Koe(illieHTaMU BiIOUTTS
1 TIPOXOJKEHHS KPi3b XBUJIEBIMHUN BY30J (cucTeMy 1miadparm) 3 IiepUIHOIO
cumeTpiero. He3Bakatoun Ha Te, IO Ie pe3ysbTaT HE JOBEACHO TEOPETUYHO 1
OyJI0 OTPUMAaHO 3 aHAJI3y YMCIOBUX PO3PAXYHKIB, BUCOKA TOUHICTh I[bOTO 3CYBY
HE 3alMIIa€ CYMHIB IOAO TMPABUIBHOCTI TEOPETUYHOTO BHUCHOBKY. 3 IIHOTO
pe3yibTaTy BHUIUIMBAE, 10 OO0 €KTU 3 AIAPUYHOIO0 CUMETPIEID € CUMETPUUHUMHU
JIBOIOPTOBUMU MPUCTPOSMH TaK CaMoO, SIK 1 00’€KTH 3 MO3/I0BXKHBOI CUMETPIEIO.
ToMy 1m0 HHMX chpaBeIJIMBI YCi BHUCHOBKHM WIOJI0 XapakKTEpy CHEKTPaJIbHUX
XapaKTePUCTUK 3aJI€KHO B1Jl HASSBHUX BJIACHUX KOJIUBaHb.

2. [TokazaHo, 110 pe30HAHCI YAaCTOTH 1 JOOPOTHICTh PE30HAHCIB Mapu
CIIpsDKEHHUX AiadparM 3 OJHUM KUTbIIEM MPSMOKYTHHX IIIJTMH 1CTOTHO 3ajeXkaTh
BiJI KUTBKOCTI IIUIMH. YuM OUIBINE IIUIMH, TUM HID)KYE PE30HAHCHI YACTOTH 1 TUM
OunpIa TOOPOTHICTH pe3oHaHCIB. OTpUMaHMN pe3yibTaT A€ 3arajbHE YsSBICHHS
PO CTYIiHb €NEKTPOJUHAMIYHOTO 3B 53Ky y CUCTEMI XBUJIEBIIHUX Aiadparm, mio
IPOSBIISIIOTH ONTHYHY aKTUBHICTh (KIPAJIbHICTB).



3. OtpumanHsi 0araTOpe30HAHCHOTO €(eKTy MITy4YHOi ONTUYHOT
AKTUBHOCTI MPY PO3TAITyBaHHI MIUIHH B JEKUIBKOX KUTBIIX CIPsDKEHUX Miadparm.
OTtpumanuii epeKkT Mae MPAKTUYHY 3HAYYIIICTh IMPU CTBOPEHHI 1 BUKOPUCTaHHI
OararokaHaJbHUX XBUJIEBIAHUX CUCTEM.

4. 3anponoHOBaHl KOMIIAKTHI KOHCTPYKLII 00epTayiB y KpyIrJioMy
XBUJICBO/II, 1[0 MOXYTh NEpeHaIallTOByBaTUCh. HalO1IbII KOMIMAKTHUM AU3aiiH
Mae 3arajibHUI MO310BXKHINA po3Mip, sikuid y 30 pa3iB MEHIIUH 3a JOBXHUHY XBUJII.

Ctpykrypa i 3mict gucepramii. Pesynbratu gucepraniiiHoi poOoTu
NOBHICTIO BUKJIaAeHO y 12 myOikamisx: 4 HayKOBI CTaTT1, 3 AKUX 3 1HAEKCYETHCS B
MDKHApOJHUX HAyKOMETPpUUYHUX Oazax naHux Scopus Ta/abo Web of Science, a
OJIHYy CTaTTIO OIyOJIIKOBaHO Yy (haxOBOMY HAyKOBOMY BHJAaHHI YKpaiHu, 8 Te3
MDKHApOJHUX HAyKOBUX KOH(EPEHIIIi.

Jluceprallisi MICTUTh aHOTAIlIIO, BCTYI, IT'STh PO3/1IiB, BUCHOBKH, IEpEIiK
BUKOPHCTAHUX JKEPEIT Ta Mepetik myOikarliii aBTopa.

Y 6cmyni oOTpyHTOBAHO aKTyaJIbHICTh TEMHU JOCIIIKEHb, CHOPMYIHOBAHO
METy Ta 3a/Ja4yl poOOTH, HAaBEJECHO CTUCIY XapaKTEPUCTHUKY PE3yJbTaTiB, CTYIIHb
iX anpoOanii Ta nepesik myOmiKamii.

Y nepwiomy po30ini HaBeIEHO OIS CTaHy CHOpaB y JOCIIIKEHHSIX
eIEKTPOMATHITHUX XBWJIb Y HITYYHO CTBOPEHUX CEpeOBHINAX (MeTamaTepiaax),
BJIACTUBOCTI SIKUX OOYMOBJIEHI HE CTLJIbKH BJIACTUBOCTAMM MaTepiajiB €JIEMEHTIB,
0 iX CKJIaJarTh, CKUIBKM iX IITYYHO CTBOPEHOI (OpMOI (TeoMeTpiero) Ta
BIOPSAKYBaHHSAM. ONuCaHO METOAM ENEeKTPOJAMHAMIYHOTO MOCIIOBAHHSA, IO
BUKOPUCTOBYIOTBCA  JUJII  PO3paxyHKIB MeTamatepianiB. OcoOnauBy  yBary
NPUIIICHO JOCHIKCHHSIM IITYYHUX ONTHUYHO-aKTUBHUX (KIpaJIbHUX) CEPEIOBHUIIL
Ta MOJISIPU3ATOPIB HA iX OCHOBI, @ TAKOX BJIACHUM KOJIMBAHHSM ILJIOCKO-KIpaJIbHUX
00’exTiB. Bu3HadeHo, ki caMe 0COOIUBOCTI TOMOJOTIi CIPUYUHSAIOTH BUHUKHEHHS
SBUINA KipaJdbHOCTI. Y pe3ynbTari chopmMoBaHa MeTa pOOOTH, sSKa MOJSATAE Y
BUSBJIICHHI HOBUX (I3MYHUX €(EeKTIB 1 3aKOHOMIPHOCTEH TMpH B3aEMOJIi
CJIEKTPOMArHITHUX TOMIB 31 CTPYKTypaMmu (miadparmMaMmu), Mo MarOTh TICIPUIHY
CUMETPII0, MPOSBISIOTh KIpaJbHICTh Ta PO3TAIIOBAHI y XBWJIEBIJHUX CHUCTEMaX
(xpyrmmii  xBuieBing). CdopMynboBaHO 3amady, PO3B’SI30K SKOi HABEICHO B
HACTYIHHUX YOTHUPHOX pO3/iiax.

Hpyeuti  po3oin nucepraiii TPUCBSIYECHO JOCTIIKEHHIO KOMIIAKTHUX
o0epTaviB IUIOLIMHU TOJSIpU3alii B KpyrJioMy XBWiIeBOIl. Taki oOepraui €
JBOIIAPOBUMH 00’€kTaMu (TIOABIMHI YOTHUPHU-IIUIMHHI giadparmu). SBuiie
KIpaJbHOCTI, $IKE BHUBYAETHCS, BUHHMKAE 3a PAXYHOK B3a€EMOJII MO MIBUIKO
3racaroyuM MojJaM Yy 3a30pi MK JBoMa jgiadparmMamu. Po3riasiHyTO KuTbKa
BapiaHTIB CIOJy4YeHHs Jiadparm, siKi JOBOJATH, IO HaMKpalll BJIACTUBOCTI
CIIOCTEPITaloThCs y BUIMAJIKY CHPSHKEHOTO po3TtanryBaHHs. [IpoBeneHo MOpiBHSHHS
BJIACTUBOCTEH 00epTaviB IUIONIMHU TOJISIpH3allii 3 pi3HOO cumeTpieto. [Ipu npomy
KpUTEPISIMUA JUIsI TIOPIBHSAHHS OyiM J1alma3oHW KYyTiB TIOBOPOTY IUIONIMHU
NoJIApU3allil, MOXJIMBICTh 3a0€3M1€YEHHS TAPHOT0 Y3rO/KEHHS, @ TAKOXK 3JaTHICTh
o0eprauiB 10 HaJIAIITYBaHHSA LUISIXOM B3a€EMHOIO IOBOPOTY  EJIEMEHTIB
JIBOILIAPOBOTO TIJIOCKO-KIpATbHOTO By3sa. BliacTUBOCTI CHUCTEMH BUSBISIOTHCA
IIISXOM MMOBHOXBHJILOBOTO YMCIIOBOTO OOYHMCIICHHS 3a JOMOMOTOI0 MPOTPaMHOIO



makeTa Ha OCHOBI MeETOJla y3rojpKeHHs Moj, pospooneHoro B IPE HAHY.
Pesynbratu po3paxyHkiB Bepu(IKYIOTHCS MIISTXOM 1X TMOPIBHSHHSA 3 pe3yJbTaTaMu
OTpUMaHUMH KOMepIiiiHuM mporpamuuM 3abesneueHHsM (CST Microwave
Studio) Ta ekcmepUMEHTaNbHUMH BHMIpIOBaHHAMH. OTpUMaHi pe3yJbTaTH
JO3BOJIMJIM BUOpaTH OO0’€KTH 3 MAIEAPUYHOI0 CHMETPIEI0, IO JAEMOHCTPYIOTH
HaWKpallll TOKa3HUKH 13 00epTaHHs TJIOIIMHYU MOJISIpU3allii B KPYIJIOMY XBUJIEBO/II.

Y mpemvomy po30ini aBTOp (POKYCYeThCS Ha JI€TAJIbHOMY JOCIHIKEHHI
o0epTauiB caMme 3 JIIeIPUIHOI0 CUMETPie0. BUBYAETHCS BILUIMB TOMONOrT OKPEMHX
KOMIIOHEHTIB KIpaJbHOIO JBOIIAPOBOTO 00’€KTa, WO CKJIAJA€ThCs 3 Mapu
crpsbkeHux giadparM 3 NPSIMOKYTHUMM UIUTMHAMHU Y KPYTJIOMY XBHJIEBOJ1, Ha
HOro pe30HaHCHI YacTOTH, JOOPOTHICTh PE30HAHCIB Ta 3JaTHICTh oOepTaTu
IUIOLIMHY ToJyisipy3aliii. BUB4eHO BIIMB reOMETpUYHMX MapaMeTpiB oOepraya Ha
KUIBKICTh 1 3HAYCHHS PE30HAHCHUX 4YacTOT. JIOCIIDKEHHS € y3arajabHIOIOUUM IS
KOMITAaKTHUX TMOJISIpU3AIIAHAX Oo0epTadiB Ha OCHOBI HIUIMHHUX Jiadparm abdo
roppoBanux (iaHIIB 1 JO3BOJISE BUBYATU CHCTEMH 3 JICAPUYHOIO CUMETPIIO 3
JTOBUTHHUM TIOPSJIKOM Y JBONIAPOBUX TEPIOAUYHMX TpaTkax. I[IpoBeneHa
aHAJIITUYHA alpOKCHUMAIlll YaCTOTHOI XapaKTePUCTUKU IICIPUYHOTO ABOIIApY.
BoHa nmomArae y BUKOPUCTaHHI aHaNITUYHUX BHpPA3iB I PO3PaXyHKY
Koe(DILI€HTIB BIIOUTTS Ta MPOIYCKAHHS AJII CUMETPUYHOTO JABOMOPTOBUKA UEpeE3
HaOlp HOro BIACHUX YacTOT Ta YHITAPHOCTI WOro S-maTpuili (aHaNITHUYHI BUpa3u
Oynu OTpUMaHI paHimie iHIUMHU aBTopamu). [lokazaHo, 1m0 Takuil aHATITUYHUN
METO/ MOke OyTH 3aCTOCOBAHMM JUIsi MOJIENIOBAHHS CIPSIKEHOI CTPYKTYpH,
3aMpONOHOBAHOI Yy JUCEpTallii, Ta BU3HAYEHO MeEXl HOro BHUKOPUCTAHHS.
HocnimxeHo sBHIlle ©0araToCMyroBoi ONTHYHOI AaKTUBHOCTI Yy JIBOIIAPOBHX
00’€KTaxX, Ta BCTAHOBJICHO (DaKT 301IbIICHHS KITbKOCTI MOXJIUBHX PE30HAHCIB Y
YaCTOTHIA XapaKTEPUCTHUII MPHU JI0JaBaHHI HOBOT'O KUIBIlA IIUIMH O OJMHOYHHX
KOMITOHEHTIB JBOIIapoBoi miadparmu. OTpumaHi y IbOMY PO3JAUTT TEOPETUYHI
pe3yibTaTH MIATBEPKEHI eKCIIEPUMEHTAIBHUMHI BUMIPIOBAaHHSIMU, TTPOBEICHUMHU
JUTSI TIApU CIIPSDKEHUX JiadparM 3 pi3HOIO KUTHKICTIO MPSMOKYTHHUX IIIUTHH.

Y  yemeepmomy po30ini 3aNPONOHOBAHO OPUTIHAIBHY KOHCTPYKIIIIO
obepTraua IUJIOMIMHU TOJIsSIpU3alii B KPYIJIOMY XBUJIEBOJI, YTBOPEHY JBOMa
3’eqHaHuMU TodpoBaHUMH GraHusIMU. Taki o0epTadl TUIOIMIMHM TOJISIpU3allii,
pO3TaIIoBaHi 1m03a 06’ eMOM JIiHii Iepenaui. Ix poboTa rpyHTyeThCs Ha 30y IKeHHI
0COONMMBUX («I1€IPUYHUX») BIIACHUX KOJIMBaHb Yy XBHWJIECBIAHOMY OO €KTI, SIKUW
YTBOPIOETHCS JBOMAa TO(QpPOBAaHUMHU (IIaHLISIMH 3 O0O0EPTATBLHOI CHUMETPIEIO.
[Tokazano, mo BuOpaHa TomoJioriss 3ade3nedye 3D-kipalbHICTH 00’€KTa MpHU
a3UMYTaJIbHOMY 3CYyB1 (hJIaHIIB 1 MOBOPOTI TUIOIIMHM MOJSpHU3aIlii HA JOBUIBHUN
KYT y CMy3l B KiJIbKa BIJICOTKIB 3 MiHIMaJbHUMH 3BOPOTHUMH BTpatamu. Jlis
JEMOHCTpallii poOOTH OJIHI€T 13 3ampONOHOBAHUX KOHCTPYKIIM o00eprayiB, 3
eJIEeMEHTaMH, PO3TaIlIOBAHUMH 11032 MEKaMU JIiHii epenadyi, Oyjia BUTOTOBJIEHA Ta
EKCIIEpUMEHTAJILHO JIOCTI/PKeHA CIHelliadbHa KOMipka Ta Tmapa Tro(poBaHUX
(bnaHiB.

Il'amuii po30in TPUCBSYEHO METOJHWI IPOBEACHHS EKCHEPHUMEHTAIBHHUX
JOCIIKEHb, 3IIMCHEHUX MPU BUKOHAHH1 AUCEPTaLIiHOI podoTh. OnucaHi METoIu
BUTOTOBJIEHHS JiagparM Ta crnocid ix po3ramryBaHHsS B XBuieBOoJl. HaBeneno



TAOJIMII0 TIOPIBHSHHSA METOJIB BHKOPHCTAHMX Yy JUCEpPTaliiHI poOoTi mis
BUTOTOBJIEHHA 3pa3kiB. [IpomeMoHCTpOBaH1 HEMOMIKU KIACUYHOTO E€KCTIEPUMEHTY
Ta 3alpOIOHOBAaHI METOAM IX YCYHEHHsS JUIsl JOCSTHEHHS OLIbII TOYHMX
pe3ynbTariB. Takok BUKIIaJeHA 3arajlbHa METOJWKA MPOBEIACHHS CKCIEPUMEHTY
JUIS BUMIpPIOBaHHS KOe(ilieHTy BIAOWUTTS Ta MPOXOKEHHS KPOC-HOJISPU30BAHOI
XBUJII.

IIpakTHyHe 3HAYeHHS  HAYKOBUX  pE3YyJbTaTiB, OTPUMAHHX Yy
nucepraniiHii - podotri  OctpuwxHoro €. M. monsrac y  KOHKPETHHUX
3aMpONOHOBAHUX KOHCTPYKIIISIX KOMIAKTHUX 00epTaviB IJIOMIMHYU MOJISIpU3allii.

OO6epTayil MWIONIMHU TOJISIpU3allii BIAITPalOTh BAKIUBY POJIb B TOMY YHUCHI B
00OpOHHINA TeMaTHIll 4Yepe3 iX 3JaTHICTh MOKpallyBaTH SKICTh 1 HaJIMHICTh
nepenadi iHpopmalli B KpUTHYHO BAXKJIMBUX BIHCHKOBHUX CHCTEMaxX, TaKHX SK
pazapu, CUCTEMH 3B’ 513Ky Ta CUCTEMU YIPABIIIHHS 030POEHHSIM.

BaxxnuBo BII3HAYUTH TEPCIEKTUBU TMOJANBIIOTO PO3BUTKY HAMPSIMKY
JOCIIIKEHb 3 TIEpexXoioM Ha mepdOopoBaHi JBOIIAPOBI €KpaHU 3 ICTPUUHOIO
CUMETPIEID €JIEeMEHTapHUX KOMIpok. HamamTyBaHHS moJisipu3aiii CUrHajiiB, IO
IPOXOMATh Yepe3 TaKi CUCTEMH, MOXKE JO3BOJIUTA 3HHU3UTH BPA3IHBICTH O
BIUTMBIB 3aco0amu paaioenektpoHHoi 6opots0ou (PEB). Hanpukmnan, mpaBuibhe
KEpyBaHHS MOJSPU3AIIEI0 MOXE 3MEHIIUTH HMOBIPHICTH TOTO, IO MPOTHUBHUK
3MOXE IIOJABUTH CHUTHAJI a00 YCKJIAJHWUTH BUSBICHHS IIUICH 3a JIOIOMOTOIO
BOpoxux cucreM PED.

BizomocTti mnpo goTrpuMaHHsI akKaJaeMiuyHOi JAoOpoyecHOCTi. VY
aucepTaniHii pobori Ta myoOmikamisx OctpwkHoro €. M. HemnpaBOMIpHHX
3aMo3M4eHb Ta 03HAK MOPYIICHHS aKaJeMIYHOI T0OpOUYECHOCTI HE BUSBIICHO.

3ayBaxkeHHsI /10 AuWcepTalii HE MalOTh NPUHIMIIOBOTO XapakTepy, aje
MaroTh OyTH 3a3Ha4Y€HI Y HACTYITHOMY:

1. Y poszgim 2, Ha pucyHky 2.1 miapparMu BBOASTHCS y PO3IISIA Y
MOPANIKY Tlapa MOABIAHO-I3EpKaTbHUX cuMeTpudHuX giadpparm (DM), crpsokena
napa IUIocko-kipambHux miapparm (CCh), 1 cmapeHa mapa IDIOCKO-KipaJbHHX
niadpparm (TCh). [lani y TeKCTI MOPSAIOK 3MIHIOETHCS: CIIOYATKY PO3TIISAAIOTHCS
niapparmu DM 1 TCh gepe3 nomiOHicTh iX BiactuBocTel, a Toai CCh. Y tabmuii
2.2. Ha cropiHIi 54 1€ HaBeAEHO NOpPIBHSAHHSA 00epTayiB pIi3HUX TOIMOJOTIN
NOPSIIOK  TaKoXX 3MIHEHO. 3MiHA TOpSAKY B omuci giagparm yTpyaHIOE
CIIPUHHATTS TEKCTY, TAKOX, 30KpeMa, 4epe3 BEIUKY KUIBKICTh CKOPOYEHB, IO
BUKOPHUCTOBYIOTHCS.

2. VY posaim 2, Ha cTOpiHLl 55 Cij BIAMITUTH HEBJAlC MO3HAYCHHS
€JICMEHTIB MaTpHIll PO3CitOBaHHA (IWB., HAPUKIAMI, PiBHSIHHA (2.2)), 1€ BEepxHI
1HJEKCHM BHW3HAYalOTh BUXIAHI Ta BXiAHI (I3UYHI TMOPTH, a HIDKHI 1HJIEKCH
MO3HAYal0Th HOMEpPU MOJI, TOAI AK Yy JITeparypl 3a3BUuail BUXIJHI Ta BXIJIHI
(b1314HI MOPTH O3HAYAIOTHCSA HIDKHIMH 1HAGKCAMU. Y po3iii 3, Ha cTopiHui 77, y
dbopmyi (3.3), IHAEKCH BUKOPUCTAHO Y TPATUIIIHHOMY BUTIISIII.

3. Y po3mim 2, oTpuMaHi pe3yJabTaTH YHCIOBOTO MOJCITIOBAHHS
MOPIBHIOIOTHCS 3 EKCIEPUMEHTAIBHUMHU JaHUMH. [Ipu 1IbOMYy, MOJACITIOBAHHS
CUCTEMHU 3 PEAbHUMH OMIYHMMH BTpaTaMu HE MPOBEACHO, IO MPHU3BOAUTH O
pO30KHOCTEH Yy pe3yibTaTax OTPUMAHUX 3 YHUCIOBOTO MOJEIIOBAaHHS Ta



EKCIIEPUMEHTAJILHOTO  JOCHiKeHHs. Po3rmsiHyTi  obOepraui  mpaIioloTh Ha
BUCOKOJOODOTHMX  BIACHUX  KOJMBAHHSAX, SKI MalTh SK BTpaTd Ha
BUIIPOMIHIOBaHHS, TaK 1 OMIYHI BTpaTW B MeETajl BHACIIAOK CHJIBHHX IIOJIIB Y
3a30pi MK J1agparmamu. ToMy € CEHC OLIIHUTHU BTPATH, 1110 BHOCSITHCA o0epTaueM
y MOBHY XBWJIEBIHY CUCTEMY TaKOX 1y YUCIOBOMY MOJIEIFOBAHHI.

4, VY po3gini 3, Ha CTOpiHIN 75 BIacHI KOJIMBAHHS BU3HAYAIOTHCS SIK
YMOBHO CHUMETpPUYHI 200 aHTUCHMETPUYHI 3aJ€XKHO BiJl OJIM3BKOCTI iX MOJIB 0
TUX, YAW THUI CUMETPii BIAOMO Hamepel. buibln TpaaMiliiiHe BU3HAYEHHS THUIIIB
3B’S3aHUX KOJUBAHb MOB’53aHO 3 ()a30BUM PO3MOIICHHAM TOJS Ha KOMIIOHEHTaX
cuctremu (mepinii Ta Japyrid giadgparmax). Y TakoMy BHIAJKY, 3B s3aHI
KOJIMBaHHS, 10 OCIHWJIIOITh Y mpoTudasi (aHTUCEMETPUUYHI KOJIMBAaHHS) MarOTh
MEHIIIY €HepPTito 3B 3Ky 1 BIAMOBIAHO OUIBIII HU3BKY YacTOTY.

5. VY posmini 4, Ha cTopiHii 94, aBTOp BM3HAYa€ XBHWJICBIIHUMA BY30JI,
yTBOPEHUI JBOMa OJM3bKO PO3TAIIOBaHUMH TO(PpPOBAaHUMH MeETaJIECBUMU
braHIIMU B KPYTJIOMY XBWJIEBOJII SIK «KOMMO3UTHUI 00’€kT. Take BU3HAUCHHS
HE € JOCUTh BAANUM, TaK K TEPMIH «KOMIIO3UTHHI» 3a3BHYall BITHOCHUTHCS IO
00’€KTIB BUKOHAHUX 13 PI3HUX MaTepialiB.

6. Y po3aum 5 He BKa3aHa TOYHICTh BUTOTOBJICHHS 3pa3KiB.

7. Bisb1IicTh YMCIOBHUX PE3YNbTATIB y AUCEPTALIHIA poOOTI OTpUMaHi 3
BUKOPUCTAaHHSAM MpOrpaMHOro 3adesneueHHs, po3podnenoro y IPE HAHY, sxke
TPYHTYEThCS Ha METOJaX YacTKOBHUX o0OJacTeil 1 y3aradbHEeHHX MaTpUllb
poscisiHHA. bynmo O JomiibHO NpHMBECTH JaHl TpPO MeEToJ, iH(opMallio mpo
porpaMHy peaiizallito, TOYHICTh pO3paxyHKIB IPUHAKMHI y JToJaTKaX.

8. ABTOp HEIOCTAaTHhO YBAXKHO BIJAHICCA JI0 TEPEBIPKH TPAMOTHOCTI
TEeKCTy nauceprarii. ¥ poOOTI € HH3KAa HEBIPHO BXKUTHUX YKPATHCHKHUX CIIIB.
Hampuknan, HEBIpHO BXKMBAETHCS BIIMIHIOBAHHS CJIOBAa «XBWJIEBII» (HABITH Y
3MICT1), B JI€SIKHX MICTaX 3aMIiCTh CJIOBa «IIUIMHW» BXKHUTO «UIIHHU» (cTOp. 84-
86). B ykpaiHOMOBHIN JiTEpaTypl BKHUBAETHCA TEPMIH «IICIPUYHI» 3aMICTh
«JIieapanbHI».

B uminomy >k HaBelneHI 3ayBaKeHHs HE 3HIDKYIOTh SIKOCTI poOOTH 1 He
TOPKaIOThCA 11  MPUHIMIIOBUX TIOJIOXKEHb 1 BHUCHOBKIB. B Hill mnpoBeneHumit
JeTaNbHUI aHalll3 HOBUX SBHUII 1 OJEp)KaHI BaXJWBI (PI3MUHI TEOPETHYHI
pe3yNbTaTH, Kl 3 YCIIXOM 3HAlyTh 3aCTOCYBaHHS HA MTPAKTHULIL.

BucHoBOK 1100 BIAMOBIAHOCTI Aucepramii HopmMaM. Bpaxar, 110
nucepranitna pooora Octpuxuoro €. M. «EnekTpoauHamidHi BJIaCTUBOCTI
KipaJIbHUX O0’€KTIB 31 MITYYHOIO ONTHYHOK AaKTHBHICTIO B MIKPOXBHUIJIbOBOMY
Jiana3oH» € 3aBEpIICHOI0 HAyKOBOIO IMpalero, sKa MICTHUTh HU3KYy HOBHX,
aKTyaJbHUX 1 JOCTOBIPHHUX pE3yJbTaTiB, IO CBIAYUTh NP0 ii CKIAJHICTS,
CHUCTEMATUYHICTh Ta BaXXJIMBE 3HAYCHHS HJIsI PO3POOKM KOMIIAKTHHX 00epTadiB
nonsgpu3zarii. {ucepTariiiss moBHICTIO BianoBigae BumoraM Hakazy MOH VYkpainu
Ne 40 Bix 12.01.2017p. «IIpo 3aTBepmxenHs Bumor 1o odhopmiieHHs qucepTaiiin
(3 HacTynmHUMU 3MiHaMu) Ta «llopsnKy mpucymKeHHs CTYIeHs JoKTopa dimocodii
Ta CKAaCyBaHHS DIIICHHS pPa30BOi CIEIialli30BaHOI BUEHOI pajay 3aKiiaxy BHUIIOI
OCBITH, HAYKOBOi YCTAHOBH IPO NPUCYKEHHS CTyHeHsS IOoKTopa Qimocodiin,
3aTBep/KeHoro nocraHoBoro Kabinery MinictpiB Ykpainu Ne 44 Big 12 ciuns



2022 p., a 1i aBTOp, OCcTprokHmii €BreHiil MuxaityioBu4, 3acIyroBye MPUCYHKEHHS
oMy crymnens aokrtopa (inmocodii 3 ramysi 3Hanb 10 «IIpupomHuui Haykm» 3a
cnenianpHicTIO 104 «Di3uka Ta ACTPOHOMIS.

OnoHeHT

TOKTOp (hi3.-MaT. HayK, JOIICHT,

MPOBITHUI HAYKOBHH CIIBPOOITHUK
Kadeapu TeopeTUIHOI pa1ioi3uKu
XapKiBCHKOTO HAI[IOHAJIBHOTO YHIBEPCUTETY
imeni B.H. Kapazina

Bonogumup TY3




