BIAI'YK
o(iliifHOro ONMOHEHTa Ha JMcepTaLiiHy poOoTy
OmensiHa AHaTonis BacuiboBu4a
Ha TeMy «MeToau Ta CUCTEMA MiABHULIEHO] eEKTUBHOCTI KEPYBaHHS

11’ €30eIeKTPUYHHAM MiKPOMaHIITy IATOPOM»,

TpeacTaBlieHy Ha 3100yTTs CTYNIeHs 0KTOpa dinocodii
B raJTy3i 3HaHb ENeKTpoHika Ta TeneKoMyHiKauii

3a creniansicTio 172 TenexoMyHikauii Ta pazioTexHika

AKTyaJIbHICTh TeMH AHCepTaMii.

BHKODHCTaHHS T1’€30€NeKTPUYHHX  [IBUIYHIB 06YMOBJIEHO
XapaKTEepUCTHKAMM, TAKUMM SK: NMPaKTHYHO HE JNiMiTOBaHI MOMJHBOCTI IO KPOKY
nepeMillieHHs], BUCOKa IIBUAKICT CIpallOBaHH, 3[aTHi pO3BUBATH BEJHUKI 3yCHILIA,
Bi/ICYTHICTh MATHITHMX IOJiB, HM3bKE EHEPrOCTOXHUBAHHA, Maid CXUJIBHICTB JI0
3HOCY, a TAKOX MOXYTb NpallloBaTH B €KCTPEMalbHHX yMOBAX. [lepepaxoBaHi
0COGIMBOCTI I’ €30eNEeKTPHYHUX  JIBUTYHIB ~ poluATe  1X ineanpHUMH IS
BUKOPMCTaHHs B POOOTOTEXHILl, ONTHYHUX CHCTEMAX, METPOJIOTIUHUX Ta MEJUYHHX
3aCTOCYBaHHAX. [1’€30e1eKTpHYHi JBUIYHH NPALIOIOTh B PE30HAHCHOMY abo 61M3BKO
[0 PE30OHAHCHOTO DeXHMMaX, a 3yCHIUIs 0 POTOpa MEepefatoThesd 34 JI0TIOMOT' OO
TepTs, WO TNPU3BOAMTH 10 HENHIHHAX XapaKTEPHUCTHK, TaKMX AK MOB3y4YiCTb,
ricrepesuc, TOYHICTh INo3uUioHyBaHH:A. KomneHcyBaTH i HEIOJIKH MOXHa 3a
JOMOMOTOK METOfIiB KepyBaHHs. Tomy po3poOka HOBMX Ta BAOCKOHATCHHA BiIOMHUX
METOMiB KepyBaHHS T’ €30€NeKTPHYHMMH JIBHIYHAMH € aKTyalbHUM HaNpPAMKOM

X IIEBHUMH

JIOCNIIKEeHb.

Ouinka OOrpyHTOBaHOCTI  HayKOBHX pesyJabTaTiB  AMcepTaumii, IX
JAOCTOBIPHOCTi T2 HOBH3HH.

HaykoBa HOBH3HA pe3yJbTaTiB JMCepTalifHOro JOCHIKEHHA T0Jsrae B
HACTYITHOMY:

-3aIIPOTIOHOBaHO  YOCKOHANEHHs ~MeToly —KepyBaHHA N’ €30€NEKTPUUHUM
JBUTYHOM 3 TIPAMOKYTHHM PE30HATOPOM Ha OCHOBI LIMPOTHO-IMITYIECHOI MOy AL
(LLIIM) mnisixoM MiHiMizauii LIBUAKOCTI ZBUIYHA NPY HOrO CTapTi Ta 3yNMHLI, 110
J03BOJIMIO 3MEHIIMTH piBeHb Bibpauifinux edexris B 2-10 pa3iB mpu poboTI B
MiKpo/Iiana3oHi.

-3aIIPOTIOHOBAHO  YAOCKOHIEHHS ~METOJY KepyBaHHA II €30€NEeKTPHIHHM
HBUTYHOM, sIKHif 3a0e3ne4uB PEKHM KepyBaHHS IIBUJKICTIO B HaHO[iama3oHl 3a
paxyHOK BMKOPHCTaHHA dikcoBaHoi KinbKOCTi iMmynbciB 30ymxenHs (mo 20 B
JIOCIIOBHOCTI) 3 PEeryTIOBaHHSAM HYaCTOTH CIifyBaHHs LMX IOCIIJIOBHOCTeH, fKa
dopMyBaacs MeXaHiYHUM 3ac000M KepyBaHHS MiKpOMaHIITyJIATOPOM (JUKOHCTHK,
Tpex60I), 1O JO3BOJMIO INiABHLIMTH MaHEBPEHICTh KepyBaHHs Oinblue, HiX y 2
pasu.

-3aIpOIIOHOBAHO ~ YJOCKOHANIEHHS  METody MiJBHMIIEHHA  TOYHOCTI
T03HULiOHYBaHHs I’ €30€NEKTPUIHOTO MIKPOMAHIITYJISITOpa B aBTOMATHIHOMY peXUMI



32 paXyHOK YHHKHEHHs TII€PEperyloBaHb IIAXOM 3MiHH  IepeMilleHHs
MaHiIyJIATOpa NpHu Oe3repepBHOMY PYCi 10 KPOKOBOTO PEXHUMY PyXY 3 MOAAIBIION
3yIIMHKOKO B TOYLI MO3MLIOHYBaHHS, W0 3a0e3Meyusio MigBHINEHHS TOYHOCTI
HO3HULIOHYBaHHs 00 piBHA (5-10) MKM.

-po3pobieHO0 MaTeMaTHYHy MOJENb IepeMillleHHs po6oYoro iHCTpyMeHTy
MaHIOyJIAUiHHOT CHCTEMH MiJ BIUIMBOM KYTOBMX BimxuiaeHp Pitch Ta Yaw, wmo
JO3BOJIMJIO aJITOPUTMIYHO KOMIIEHCYBATH JaHi BiAXMIIEHHS U1 MiHiMizauii moxubku
TO3UIIIOHYBaHHS MIiKpOMaHIIyIaTOpa 3 BpaxyBaHHSAM €KCIIEPUMEHTANbHUX NaHUX,
OTPUMaHMX IPH JOCITIIKEHH] HalpaBIsgiOyYuX IBUIYHIB.

-Ha OCHOBiI JOCTIPKEHHS XapaKTEPUCTHK I1’€30€JEeKTPUYHOIO [IBUTYHA
BCTAHOBJIEHO, L0 MOT0 pe30HaHCHA XapaKTepUCTHKa Ma€ [Ba Pe30HAHCHI MiKH, IpH
OBOMY KEpyBaHHSA MOro MBHAKICTIO CJIif 3MiHCHIOBATH UUISXOM pEryJlOBaHHA
4acTOTH 30y KEHHs B 30HI KEpYBaHHs, KA 3HAXOJUTHLCSA Ha MPABOMY CXMIII IPaBOro
PE30HaHCHOTO TiKa.

-BUKOHAHO  MOJEJIOBAaHHS  MeEXaHIYHHUX  KOJMBaHb  I1’€30€JIEKTPHUIHOIO
pe3oHaTopa MABUIYHA, IO JAO03BOJWIO MiATBEPAWTH HEOOXigHICTE BHOOpY came
MIPABOro €JIEKTPUYHOIO Pe30HAHCHOTO Mika JBUI'yHa NPH HOTro KepyBaHHI.

OTpumaHi NpaKTHYHI Pe3yJIbLTATH J0CJHiAKEeHb IIOJISraloTh B HACTYITHOMY

1. Po3po6iieHo anropuT™MiyHi Ta nporpaMHi pillleHHs peasizalii y10CKOHaIEHHX
METOHIB KepyBaHHs II’€30€JIEKTPUYHMM MIiKPOMaHiMyJsITOPOM/IBUTYHOM, 1LO
JIO3BOJIMJIO JOCATTH Jiana3oH KepyBaHHs no mBuakocti 140 mm/c - 0.05 mm/c,
TOYHICTh TNO3MIIIIOBaHHS 3 €HKoJAepHOI Bepcieto (5-10) MKM i, sIK HaCIigoOK, B
cepeHbOMY MiABUIIWIO edeKTUBHICTb MIKpPOMAaHIMyJsTOPHOI CHCTEMH MO I[UM
rapaMeTpaM y IMOpiBHSHHI 3 ICHYFOUMMH PILIEHHSIMH Y 2 pa3Hu.

2. CtBOpeHO 3ac0o0U KOHTPOJIIO apaMeTpiB HOBUX I’ €30€NIeKTPUYHUX IBUIYHIB,
AKi JO3BOJISSIOTH BHMIPIOBAaTH XapaKTEPUCTHUKH I1’€30€JIEKTPUYHOIO pe30HATOpA,
JIOCTiIKyBaTH TOYHICTh MepeMillleHb JiHIHHUX HanpaBislOYUX Ta 3AiMCHIOBATH
BUMipIOBaHHA BiOpalifHUX eQeKTiB IPU AOCHIIKEHHI HOBMX METOMIB KepyBaHHs
1’ €30JBUTYHOM Ta CKOPOTUTH Yac TECTyBaHHs B cepeiHbOMY B 1.5-2 pasu.

3. CtBopeHO MakKeT CUCTEMH KepyBaHHS 1’ €30€TIeKTPUYHUM
MiKpOMaHIITyJIATOPOM Ha OCHOBI pPO3POONEHMX METONIB KEpyBaHHS JiHIMHUM
N’€30€JIEKTPUYHNAM JIBUTYHOM 3 MiJBUIIEHOI e(EeKTHBHICTIO KepyBaHHS B
CepeAHBOMY B 2 pa3H, 30Kpema

-Zliana3oH MBUIKOCTI pyXy — po3iupeHHs 10 piBHA (0.05-140) mm/c.

-HM3bKMI piBeHb BiOpamliii — 3MeHIIEHHs piBHA BiOpauiiiHux edextis B 2-10
pa3iB B 3aJIe)XHOCTI BiJl Aiana3zoHy po60Yoi LIBHUAKOCTI.

~TOYHIiCTh IIO3ULIOHYBaHH: — Ii{BUILEHHs TOYHOCTI NO3ULIIOHYBaHHS [0 PiBHA
(5-10) MxM.

-MaHEBPEHICTh — 3MEHIIEeHHs 4acy BIAKIMKY DKOMCTHKY 3 10 Mc mo 5 Mc,
IepeBeJeHHS ABUTyHa B peXUM HaHOKPOKIB (200-300) HMm.

OTtpuMaHi NpakTHYHi pe3yJIbTaTH NOCIIKEeHHS MOXYTh OyI1 BHKOPHCTAHI ITPH
o0y noBi cUCTeM, sIKi TOBUHHI BUKOHYBAaTH TOYHE NepeMillleHHs] 06’ €KTiB B MIKpO-
Ta HAHOTIPOCTOPi 3 BUCOKOIO TOYHICTIO Ta IIBHAKO/I€XO.



OpepxaHni B guceprauii HOBI pe3ynbTaTH 3HAMILIM 3aCTOCYBaHHS Ha
niampuemctBi TOB «Jlines» (M. KuiB), 110 miATBEpIKY€ETHCSA BiANOBIIHAM aKTOM BiJ
23.09.2022 mpo BOpPOBaKEHHs 3alpONOHOBAHHUX METOIIB KepyBaHHsS WIBHMJKICTIO,
KOHTPOJIIO NapaMeTpiB I1’€30ABUIYHa, AMHAMIYHOI0 KOHTPOJIO JiHIHHHUX MapaMeTpis
HaNpaBJIAIOYMX MIKPOMaHINyJATOpa Ta po3pO0JEeHOro MpPOrpaMHOro 3abesneyeHHs
Driver Rev.J, Rev.H B cucTeMax KepyBaHHA  MiKpOMaHIMyJIATOPHHUX
1’ €30€NeKTPUYHUX ABUTyHiB LPM-2M, LPM-5 ta LPM-1.

Otxe, B auceprauliiiHii po0OTi MoCTaBjeHE HayKOBE 3aBJaHHA BHKOHaHO
TNIOBHICTIO, 3106yBay MOBHOX MipOK 0BOJIOJIB METOZOJIOTIEI0 HAYKOBOT isTBHOCTI.

Ouinka 3MicTy AHcepTauii, il 3aBeplieHicTb T4 AOTPHMAHHS NPHHUMIIB
akajgeMiuHoOl JoOpoyecHOCTI.

3a cBoiM 3MicToMm aucepraliiina po6ota 3100yBaya OMensHa A.B IOBHICTIO
Bimnosizae OcBiTHBO-HayKoBil nporpami «TenexomyHikauil Ta pazlioTexHika» 3a
cneuianpHicTio 172 TenekomyHsikauii Ta pagioTexHika Ta HanpsMKaMm JOCIIKEHb
BiMOBIIHO 10 HeT.

Jluceprauiiina poboTa € 3aBeplIEHOI0 HayKOBOK TIpaLeio i CBiIYWUTH IIpPO
HasBHICT OCOGHCTOrO BHECKy 3400yBaua y HayKOBHH HampaMm Kagenpu KEOA
«P03po6Kka Ta MPOEKTYBaHHs MiKpPONpPOLECOPHUX MPUCTPOIB Ta CUCTEM KOHTPOIIO,

KepyBaHHs Ta peryIlOBaHHsA LUMPOKOro NMPH3HAYEHHS.
PosrnsaHyBiiM 3BIT NMoAiOHOCTI 3a pe3y/ibTaTaMH nepeBipkH uMCepTaLifHOT

po6OTH Ha TEKCTOBi CHiBNaJiHHA, MOXHa 3pOGMTH BHCHOBOK, 110 AHCepTauiiHa
pobora OMensHa AHaTonis BacuspoBHUA € pe3ybTaTOM CaMOCTIHHHX JIOCIIIKEHB
3mobyBaua i He MiCTHTb €J1EMEHTIB danbcudikanii, komminsuii, Gabpukauii, nuariaty
Ta 3ano3dyeHb. BuKoOpHcTaHi inei, pe3ynbTaTH i TEKCTH IHIIMX aBTOPIB MaroTh

HaJIe>XHi TOCHJIaHHS Ha BiJNOBiHE IKEPEJIo.

MoBa Ta CTH/Ib BHKJAJEHHS Pe3y/ibTaTiB

Juceprauiiina pod0oTa HanKcaHa YKpaiHCBKOIO.

JlucepTallis cK1afaeTbes 3i BCTYIY, 4 pO3/1iiB, BUCHOBKIB, CITMCKY JIITEPaTypH
Ta NOJATKiB. 3arajbHui obcsr auceptauii 160 cTOpiHOK.

V BeTyni 06IpyHTOBaHO aKTyaslbHICTh auMcepTauiiHoi po6oTH, cOpMyYILOBAHO
MeTy Ta BKa3aHO IOCTaBlIeHi 3amayi JOCHiZXKEHHs, OMHCAHO METOAH JOCHiJKEHHS,
npezCcTaBIEHO inpopMalifo TpPO HayKoBy HOBH3HY Ta NpaKkTHYHE 3HAYCHHA
OTpHMAaHHX pe3yJIbTaTiB, iX anpobailito Ta my6uikauii no po6ori.

YV nepmioMy Ppo3ijli NPOBENEHO aHasli3 MiKpoMaHimynaUifHoI cucTeMH, Ii
a TaKoX OCHOBHMX KOMIIOHEHTIiB. JIOC/iPKEHO OCHOBHHH €J€MEHT
MiHIAHEWE T €30€NEeKTPpUYHHE  ABHryH.  JleTanpHO
po3yMiHHS (YHKLIH, AKi

KOHCTpPYKLT,
MikpoMmaHimynsaTopa  —
IpOaHaNi30BaHO KOMKEH €NeMEHT KOHCTPYKLIIi JBHUIYHa AJIs
Bin BukoHye. OcoOnuBY yBary TNpUILIEHO HaMpaBjIAroYid NBHTYHA (xaperui), BLJ
qKoi 3aIeXHUTh JTiHIAHICTB 1T pyXy Ta po60o4oro IHCTPYMEHTY MaHiITyJIaTopa, a TAKOX
11’ €30€JIEKTPUYHOMY PE30HaTOpY, OCKIJIbKM PO3yMiHHS NIPOLIECIB, AKi BIAOYBAIOTHCS B
Hux 36yIKeHb (CUTHAIIB KepyBaHHs), Hano 3MOTY

HBOMy TpH MpPHUKIaJaHHi pi3
epexkTuBHOCTI ~ poboTH  ABMIYHa — Ta

BU3HAYUTH LUTIXHA I1iIBUILIEHHS



MiKpoMaHimysisiiiHOl cHcTeMu B uiTOMY. PO3rMsHyTO NpHHUMI dopmyBanHs
MEXaHIYHMX KOJNHMBAHPB B I €30€JIEKTPUYHOMY €JIEMEHTI, a TaKOX BUH Jedopmari,
gKi MOXHa 30yauTH B HbOMY. PO3IIAHYTO YMOBH, IPH fAKHMX LUTOBXa4 (“3y0™)
I’ €30€]IEKTPUYHOTO PE30HATOPA 3MIHCHIOE KONMMBANIbHI PyXH IO TPAEKTOpIi enincy Ta
3a paxyHOK (PHKLIAHOTO KOHTaKTy MK LUTOBXayeM i KxapeTkolo BigOyBa€ThCs
JIHIAHUH pyX KapeTKH.

B Apyromy po3iii po3MISHYTO CHCTEMY KOHTPOJK KyTOBOI cTabiIBHOCTI
NiHiHOrO N’€30€]eKTPUYHOro ABHryHa (KapeTKH JBHMIyHa), ska 3abesneunna
BHMIpIOBaHHS #oro KyToBux mnepemimens Roll(8x), Pitch(By) ta Yaw(0z).
TIpencTaBNeHO pPE3yNbTaTH MPOBENEHUX JOCIHIIKEHb, HABEACHO AITOPUTMIYHI Ta
TporpaMHi pileHHs 11 06pobku 306paxeHb B CTROPEHIH cucTeMi, sIKi 3a0e3neunIu
BUMIpIOBaHHS KyTOBOi HecTabinbHOCTI I€30€NeKTPHYHOro ABUIYHA B pexumi
peajbHoOro uacy, IO Jano 3MOry CYTTE€BO CKOPOTHTH 4ac IPOBCACHHA
eKcrieprMeHTy. I[IpeacTaBleHo MaTeMaTHuHy MOJeNb MepeMilleHHs po6oyoro
{HCTPyMEHTY MaHimynauiiHOi cucTeMu IiJ BITMBOM KyTOBHX BiIXHIICHD Pitch Ta
Yaw.

B TperboMy PpO3AiNI TPOBENEHO MOJENIOBAHHA MEXaHIYHHX KONMBAHb
I’ €30€IeKTPMYHOTO Pe30HaTopa [ABMIYHA 3a J0MOMOTrOK INpPOrpaMHOro KOMIIIEKCY
Comsol Multiphysics. ITokasano ¢opMy Ta XapakTep MeXaHIiYHHX KOJMBaHb
11’ €30€JIeKTPHYHOrO pe3oHaTopa npy 30yIKeHHI B HbOMY Pi3HMX MOJ KOJMBaHb (a
caMe Tlepimioi, Apyroi Ta pesynbTyrouoi - pobodyoi). PosrasHyTo mpormec
PEryMoBaHHA 3CYBY 4acTOT PE30HAHCHUX KPUBHX MEPIIOT Ta APYrol Moj Mix coboro
mns 3abe3neveHHss yMOBM BMHMKHEHHsS 3CYBY MK B3a€MHO MePTEHAMKYJAPHUMH
MeXaHIYHMMH KONMBaHHS lIToBXaua (“3y6a”) piBHow 90° MUIIXOM 3MiHM PO3MipiB
JOBXHHH Ta LIMPHHH T1’€30e]1eKTPUYHOT0 pe3oHatopa. OGIrpyHTOBaHO HEODXinHICTh
BuboOpy came TMpPaBOTO €NEKTPUYHOTO PE3OHAHCHOTO TiKa MABHUIYHA IPH HOTO
KepyBaHHi.

B uyeTBepTOMy pO3Aiii TNPOBEAGHO YAOCKOHANECHHS METOMiB KepyBaHHS
1’ €30€NeKTPUYHOrO JBHIyHa, ski 3a0e3neuuny NiABULIEHHA e(EeKTHBHOCTI HOro
KepyBaHHd, a SK HAacJiOK i T’€30eleKTPHYHOrO MiKpOMaHiMynsTopa B LiIOMY.
HaBeaeHO pe3y/bTaTi A0CTiKEHb I’ €30€/IEKTPHYHOrO IBUTYHA, 4 CaMe:

-eJIEKTPUYHI pe30HaHCH MOJ, ABUIyHa (IepLIOi, APYTol Ta pe3ybTyiouoi);

-3aJIeXHICTh LIBM/KOCTI IBUTYHA BiJl YaCTOTH 30YI)KEHHS Pe30HATOPa JBUIYHA,

-CTapT-CTONHA HABAHTAXYyBallbHa XapaKTEPUCTHKAa JIBUIyHa  (LIBHAKICThH
PO3roHy ABMTYHA i 3yNMHKH) B 3allEKHOCTI BiJl HANpsMKy PyXy Ta NpPHKIaJEHOTO
HaBaHTAXeHHs NpH dikcoBaHii yacToTi 30yxenns (X,Y Ta Z koopa1Har);

-HaBaHTAX(yBaJIbHi XapaKTePUCTHKH JBUTYHA B 3aJIEXHOCTI BiJj HAMPAMKY pyXy
Ta npukageHoro HaBanTtaxeHHs (X,Y Ta Z koopAuHar);

-BeJIMYMHA KPOKY JIBUI'YHA B 3aJIeXKHOCTI BiJl YaCTOTH 30y DKEHHS Ta KiTBKOCTI
nepioniB 30y IXKEHHS,

-HaBaHTAXyBallbHi  XapaKTePHCTUKH JIBUTYHa (BEJMYHMHA KPOKY MpH
NPUKJaJeHH] HaBaHTa)XCHHA) B KPOKOBOMY pEXHMI pOOOTH B 3aI€XHOCTI Bij
KibKOCTi iMIynibeiB 30y xeHHs (X,Y Ta Z xoopauHar).




Hageneno po3pobuieHi NporpaMHo-anapaTHi pilIeHHS peanizauil
3amMpONOHOBAHMX  YIOCKOHANCHHX ~ METOMIB  KepyBaHHS I €30€]eKTPHUHUM
MIKPOMaHIITyJIATOPOM Ta MaKeT CHCTEMM Ha iX OCHOBI, a TaKOX Ppe3yJbTaTH ix
JOCTIDKEHHSL.

Huceprauiiina po6ota odopmieHa Bianosiaxo 10 Bumor Hakasy MOH Ykpaitn
Big 12 ciunst 2017 p. Ne 40 «ITpo 3aTBepmkeHHs BHMOT 10 OQOPMIEHHS AHCEPTALLii.

OnpustioHenHs pe3yabTaTis AncepTauiiiHoi poGoTH

Hayxosi pesynbraté auceprauii BucBiTieHi y [2 HaykoBHX myOiKalisx
3n00yBaya, cepell AKMX: 3 CTaTTi y HAyKOBMX BWIAHHAX, BKJIIOUCHHX Ha JaTy
omy6iiKyBaHHA 10 mepeniKy HayKOBMX (haXOBMX BHHaHb Ykpaiuu; 2 cTarTTi y
NepiOAMYHHMX HAYKOBMX BUIAHHSX, MPOiHAEKCOBaHUX y Gasax manux Web of Science
Core Collection Ta Scopus; | natent Ha BMHAXij, 110 NMPOHIIOB KBamiQiKauilHy
eKCIepTH3y Ta 6e3nocepesHbO CTOCYEThCS HAYKOBHX pe3y IbTaTiB AMCepTALlil.

Takox pesynsraTh auceprauii Gynu anpoboBaHi Ha S5 HaykoBHX (PAXOBHX
KOH(bepeHisx.

TaxuM 4uHOM, HayKOBI pe3yJbTaTH ONMCaHi B AMCEpTaLiiiHil poOOTi MOBHICTIO
BUCBITJIEH] y HayKOBHX my6iikaisx 3106yBaya.

Henoniku Ta 3ayBaxceHHs 10 AHCePTaUiHOT poGOTH.

1. Ornan icHyl04Oi KOHCTPYKLIT MIKPOMaHIMyJIALiHHOI CHCTEMH B MEpPLIOMY
pO31iai TNepeBaHTaXeHUH APYropsAHUMH JETalsMH, SKi He BIAHOCATBECS 110
HaCTYMHHUX JOCIIKEHb.

2. B poborti, Ha Miit mornan, NpuBeAeHO Maio iHpopMaLil Npo iCHYKYi MeToaH
KepyBaHHA I’ €30€NEKTPUYHUMH JABHIYHAMH, @ TAKOXK MpO IX MepeBard Ta He0IKH.
MoxnuBo kpame 6yno 6 nojatv kiacHdikalilo ICHYIOMHX METOMIB KepyBaHHs
1’ €30ABUTYHAMH.

3.B TperboMy poO3AiNi NPHUBEAEHO MOJCIIOBAHHA MEXaHIYHHX KOJMBaHb
1’ €30€NIeKTPUYHOr0 pe3oHaTopa JBMIYHA 3a JIoroMoroto naxery nporpam Comsol
Multiphysics, ane 6axano Oyno 06 npuBecTH B SKOMY pEXHMi NPOBENEHO
MOJENIOBAaHHA, a TaKOX IapaMeTpH HAALUTYBAHHA BHPILIYBava, pO3paxyHKOBOT
CITKH Ta 3arajbHe BIKHO pe3yJbTaTiB MOJENIOBAHHA 3 TIpadiuHOl  ILIKAT0I0
Jedopmaii.

4. Basx7MBUM €/IeMEHTOM B JIaHLIO31 KEPYBaHHS 1’ €30€/1eKTPHYHUM JBHIYHOM €
Apaiisep. ABTOp poboTH DararTo onucye sK ioro HalawWToOBYBaTH, ae 6axado 6y.10 6
y JI0flaTKaxX NPUBECTH HOro NPUHLMIIOBY €IEKTPHYHY CXEMY.

5. B ocHOBHOMY po3Aiiii Auceprauiiinoi poGoTH, a came, B po3aini 4 mynkr 4.2.1
ctp. 102 Garato yBarW IpMIiNeHO  BiIOMMM  dakTaM npo  KepyBaHHs
€JIEKTPOJABUI'YHOM 32 JIOTIOMOIOK0 MOCTOBOI CXEMH.

BBaxato, 10 BHCJIOB/IEHI 3ayBaXEHHS HE € BU3HAYAILHHUMHU I HE 3MEHLIYIOTH
3arajnbHy HayKOBY HOBM3HY Ta NPAKTHUHY 3HAUMMICTb Pe3yJIbTaTiB Ta HE BIUTHBAIOTH

Ha MMO3UTHBHY OLIHKY JHCepTaLiiHOI poOOTH.




BHCHOBOK Npo AHcepTaliiiHy poboTy

Beaxkaro, 1m0 aMcepraliiiHa po6ora 3400yBada CTyIleHs OoKTopa Ginocodil
OmensHa Amnaronis BacwiboBHya Ha Temy «MeTooM Ta CHCTeMa IIiBHINEHOL
e(peKTHBHOCTI KEpyBaHHS II’€30€JIEKTPHYHUM MiKPOMAaHIITyIATOPOM» BHKOHAaHA Ha
BHCOKOMY HayKOBOMY PiBHi, He TIOPYIITy€ MPUHIUITIB aKaeMi4HO1 JOOPOYECHOCTI Ta
€ 3aKiHYEHMM HayKOBHMM JIOCIiKEHHSAM, CYKyIHICTh TEOPETHYHHX Ta NPaKTHUYHHX
pe3yJIbTaTiB SIKOTO pO3B'SA3y€ HAyKOBE 3aBIAHHS, L0 Ma€ ICTOTHE 3HAYEHHs s
ramy3i 3HaHb EJekTpoHika Ta TenekoMmyHikamii. JluceprauiiiHa pobGora 3a
aKTYaJIbHICTIO, TPAKTHYHOKO LiHHICTIO T2 HAYKOBOK HOBH3HOIO TIOBHICTIO BiANOBIAAE
BUMOTaM YMHHOT'O 3aKOHOZABCTBa YKpaiHW, wo nepenbadeni B 1.6 — 9 «Ilopsaaky
IPUCYKEHHS CTyNeHs JoKTopa ¢inocodii Ta ckacyBaHHA PpIIIEHHS pa3oBOl
Ccieniani3oBaHOl BYEHOI pajd 3aKjiafy BHIOI OCBITH, HAyKOBOI YCTAQHOBH IIPO
IPHCYKEHHS CTyTIeHs JoKTopa dinocodii», 3aTBepmxenoro [Tocranosoro Kabinety
MinictpiB Yxpainu Big 12 ciunsa 2022 p. Ne 44,

3n06yBay OwmenssH Awnaroniii BacunboBWY 3aciayroBy€ Ha IPHUCYJOKEHHA
cTyneHs mokropa (inocodii B ramysi 3HaHs EnexkrpoHika Ta TenexkoMyHikauii 3a
cnenianbHicTio 172 TenexoMyHikanii Ta pagioTexHika.

OdiniiHni ONOHEHT:

HoueHT xadenpu
npunanobyxyBaHHS, MEXaTPOHIKH
Ta KOMIT FOTEpPU30BaHHUX TEXHOJIOTIH
YepkacbKoro IepxaBHOIro

TEXHOJIOTYHOI'0 YHiBEpCHUTETY, L
KaHJI. TEXH. HayK, JOLEHT / P / Cepriit ®IJIMOHOB

(nidnuc)

ITigmuc o¢. oroHeHTa

kauz. texd. Hayk C.O. DiniMoHOBa
3aCBiTYYIO.

JlexaH (akynbTeTy €l1eKTPOHHUX
TEXHOJIOTi}, aBTOTPaHCIIOPTY Ta
MaIMHOOY Iy BaHHs,

YepkachKOro A€pKaBHOIO

TEXHOJIONYHOI'O YHIBEPCUTETY Annpiit YopHiid

—

« 2 » e eyt 2023 poky
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