PELEH3IA
Ha JUcepTaliiHy poOoTy
KoBanbuyka Jlanuina IBanoBuya
Ha TeMy «OnTuMizalisi CTpyKTypHu MajiorabapuTHOTO pajapy Oriisaaly HOBEpXHi 3
HENEepEepBHUMH JI1HIMHO-4YaCTOTHUMHU MOJYJIbOBAHUMHU CUTHATAMM,
npeACTaBiIeHy Ha 3100yTTs CTyneHs JokTopa diutocodii
B rayiy3i 3HaHb 17 EnekTpoHika Ta TeJekoMyHiKaiii
3a cremianbHicTIO 172 TenekomyHikalii Ta paaloTexHika

AKTYaJIbHICTh T€MH AUCEPTALil.

besninoTHi nitanbhi anapatu (BI1JIA) cTaroTh Bce OUTBI MOMTUPEHUMH 3aCO0aMHU
B Pi3HUX cdepax 3aCTOCYBaHHS, 0 MPU3BOIUTH J0 30UIbIIEHHS MOTPEOU B CyHacHUX
3aco0ax IXHBOTO PaJIi0JOKAIIITHOTO OCHAIICHHS. 3aB/SKH IMOE€JHAHHIO MOOUTBHOCTI Ta
rHy4ykocTi mnatdopmu, BITJIA MoXyTh onepaTMBHO HajaBaTH JaHl PO MICUEBICTH 3
Majoi BUCOTH, JOMOBHIOIOYM ICHYIOYl IMOTOYHI JpKeperna iHopmarii. Y TakoMy
KOHTEKCTI BOYJOBaHMN pajap 13 CHHTE30BAaHOIO amepTypolo 37aTeH 3a0e3MmeduTd
JIOCUTh BUCOKY PO3JUIbHY 3/IaTHICTh, @ TAKOXK BUPINTYBaTH 3a/1aui KapTorpadyBaHHsI
Ta BUSBJICHHS 00’ €KTIB B YCKIAQJHEHUX YMOBAX CIIOCTEPEKEHHS.

[Ipu ctBOpenHi cuctemu 3 cunre3oM arneptypu (PCA-cucremu), mpusHadeHOi
s BecraHoBiieHHsT Ha BIIJIA, BuHUKae ps TeXHIYHUX OOMeXeHb. ['abapuTu 1 Bara
AHTEHU Ta IHIIMX MOJYJIB MarOTh OyTH MiHIMaJIbHUMH, a0W HE TIEPEBAHTAKYBaTH
JTiTaTbHUM amapaT 1 He 3MEHIIyBaTH 4ac Horo nepedyBanHs y noiTpi. BIIJIA MaroTh
00MeXEeHY EMHICTh aKyMYJISITOPIB, TOMY pajiap i3 BUCOKOIO CIIOKMBAHOIO MTOTYKHICTIO
3HAYHO CKOPOTHTH Yac MoJbOTy. OKpiM TOro, HecTabinbHiCTh Twiatgopmu BITJIA
BHACHIZIOK TYpOYJNEHTHOCTI CYTT€BO BIUIMBA€E Ha AKICTh CHHTE30BAHOTO
pamio3o0Opaxkenss. [[ns kommencamii pyxiB 1uiatr@opMu HEOOXiTHO 3aCTOCOBYBATH
obnmamHaHHS cTabimi3alii, 30KkpemMa iHepIliiHl HaBiramiiai cuctemu ta GPS, a takox
peari3oByBaTH aJITOPUTMIYHHM PO3PAaxXyHOK TMOMPABOK Yy Tporeci (GopMyBaHHS
300pakeHb. YHaCHiA0K 1boro majorabaputHa PCA-cucrema MOBHHHA BiJIIIOBIIATH
BUCOKMM BHUMOIaM MI0J0 rabapuTiB 1 MacH, OpaioBaTH B YMOBaX OOMEXEHOL
SHEPreTUYHOI IOTY)KHOCTI Ta 3a0e3medyBaTH KOPEKINIO BIIXWICHb Bif 3agaHOl
TpaEeKTOPIi, 0 XapakTepHi Ay noiaboTy bITJIA.

B npencraBneniii poOOTI 3ampONMOHOBAHO BHPINIYBATH MPOOJIEMU OISy
MOBEPXHI HA MaJUX BUCOTaX LUISIXOM BUKOpUCTaHHs Oe3nepepBHUX JIYM-curnanis,
110 JI03BOJISIIOTh YCYHYTH «CIIITYy 30HY» Ta 3a0€3MEUYUTH BUCOKY PO3JIUIbHY 34aTHICTh
0e3 moTpeOu y BEIWKIA aHTeHl — 1€ KpUTUYHO 1 KoMmakTHux BIUIA. [ns

MPaKTUYHOI peali3alli Takoro MmiAXOoay Moxe OyTH 3acTOocOBaHa BITUM3HSHA



eJleMeHTHa 0asa, 110 € JOCTYIHOIO Ta He MiANaaae MiJ eKcnopTHi oOMexeHHs. Kpim
TOr0, B pOOOTI 3alpONOHOBAHO NEPEXiJl Ha MUIIMETPOBI YacTOTH, 30KpemMa W-
Jiarna3oH, IO JO3BOJISIE 3HAYHO 3MEHIIUTH (I3UYHI PO3MIpU aHTEH Ta
PaloeIeKTPOHHUX MOTYJIIB.

Tpeba BiAMITUTH, 110 OUIBLIICTH ICHYIOUHUX anropuTmiB QopmyBaHHs PCA-
pazio300pakeHb PO3pO0JIEHO 3 ypaxXyBaHHSM pOOOTH Ha BIJHOCHO CTaOUIBHIN
m1aTgopMi Ta 32 YMOBHU BIIOMUX 200 CTAIMX XAPAKTEPUCTUK CLEHU CIIOCTEPEKEHHS.
Opnak mig yac poOOTH Ha MajuX BHUCOTax, OCOOJIWBO 3 OE3MIJIOTHUX JITATBHHUX
anapariB, BHHUKAa€ HHM3Ka CHeUUPIYHUX M[podseM, fAKI J0Cl 3aJUIIAlOThCA
ManoaochixeHuMu. OJIHIEI0 3 0COOIMBOCTEH € CTOXAaCTUYHUN XapakTep MOBEPXHI
[OJIsL 30py: PI3HI THUIHU MPUPOAHOI MICHEBOCTI Ta ypOaHi30BaH1 IUISHKU (HOPMYIOTh
CKJIaJIHy XaOTHUYHY CTPYKTYpy pajioyiokaniiHoro BimOutts. lle mpusBoguth 10
HEOJHOPITHOCTEN Y BIMOUTUX CUTHAJaX, J0 TOSIBU CHEKI-IIyMYy, J0O 3MiH Yy ¢a3i Ta
IHTEHCUBHOCT1 €XO-CUTHAJIIB.

Takum uymHOM, pO3poOKa pamapiB 3 CHHTE30BAHOIO alepTypol0 Ha OCHOBI
oesnepepBauX JIUM-curnanis nis BITJIA € Bkpaii akTyallbHOO 3 OTJISITYy Ha IMOTPEOyY
B KOMIIAKTHUX, €HEProe(eKTUBHUX Ta BUCOKOTOYHUX CHUCTEMax IUCTAHIIHHOTO
3oHyBaHHs. [loe1HAHHS MTepeBar MUTIMETPOBOTO Jiana3oHy, aAalTUBHUX AT OPUTMIB
0o0poOKM Ta CydacHOi €JeMEHTHOI ©0a3u BIJIKpHUBA€ HOBI MOMJIMBOCTI ISt
KapTorpadyBaHHS, PO3BIIKM ¥ MOHITOPUHTY y CKJIQJHUX yMoBax. HasiBHI TexHIuHi
OOMEXEHHS Ta CTOXAaCTUYHMM XapakTep CIEHH CIOCTEPEKEHHS BHUMAaraoThb
3aCTOCYBaHHS CIEMiali30BAaHUX TMIAXOAIB 10 (opmyBaHHs 300paxkenn. OTxe,
TEMaTHKa TMPEJCTaBICHOI POOOTH BIAMOBIZAaE Cy4aCHUM BHKIHMKaM Y cdepi
AepPOKOCMIYHOT PO3BIJIKH Ta MOHITOPUHTY, Ma€ BUCOKY HAYKOBY 1 MPAKTUYHY IIHHICTH

Ta € aKTYaJIbHOIO.

Ouinka oOIPYHTOBAaHOCTI HAYKOBHMX Ppe3yJbTaTiB  aucepramii, ix
JOCTOBIPHOCTI Ta HOBU3HHU.

HaykoBi pe3ynbTaTi nucepTarlii MaroTh TOCTaTHIN piBeHb OOTPYHTOBAHOCTI Ta
HE CymnepedaTrb TCOPCTHYHHM 3aKOHOMIPDHOCTSM, BiJIoOMHM (akTaM Ta 3arajibHO
NPUHUHATUM YSABIEHHSAM TIpo (i3WYHI TPUHIUNH (HOPMYBAHHS PaIioTOKAIIHHIX
300paxeHb y KOTePEHTHUX CUCTEMAX.

BucnoBkn Ta pexomenpganii 3700yBadya € JIOTIYHUMU ¥ BUTIKAIOTH 3
00’€KTUBHOIO aHali3y OTPUMAaHUX PE3yJIbTaTIB — SIK LUISXOM KOMII IOTEPHOIO
IMITAIIMHOTO MOJIeNIIOBaHHs KpuBUX BHsABIEeHHS BIIJIA, Tak 1 ekciepuMeHTaILHUMU

JOCJIIKEHHSIMUA KOHTpacTiB pi3Hux TumiB BIIJIA 3a momomororo BHUMIpHOBabHOIO



MTACUBHOI'O KOMIUIEKCY 13 3aJy4Y€HHSM CyYaCHOTO BUMIPIOBAJILHOIO OOJaJHAHHS Ta
€JIEMEHTHOI 0a3u.

OOrpyHTOBaHICT, 1 JOCTOBIPHICTh HAYKOBHX pe3yJbTaTiB JAHMCEpTalli
MIATBEPIKEHO iX anpoOani€o Ha MIXKHAPOIHUX HAYKOBO-MIPAKTUUYHUX KOH(PEPEHIIIAX,
mpaii SIKAX 1HAEKCYIOThCA y HayKOMeTpuuHiil 0a3l Scopus. YacTuHy HayKOBHX
pe3yabpTaTiB 3700yBada OyJio MEPEBIPEHO B paMKaX BUKOHAHHS HACTYITHHUX HAyKOBO-
nociaigHux poOit: «MasorabapuTHuil OOPTOBUI pajap 3 CHHTE3yBaHHAM arepTypu
autenn s BIIJIA Ta BeptomboTiBy, NeJI[P 01230102002, 2023-2025 pp.;
«P0o3po0IeHHS EeKCIePUMEHTANIBHOTO 3pa3ka OE3MUIOTHOTO JITAIBHOTO amapary
NPUXOBAHOT PAI0JIOKALIHHOT PO3BIAKM MAJOMOMITHOTO JJii Cy4acHUX 3aco0iB
BusiBiieHHsD», NoJIP 01240000445, 2023-2025 pp. PoboTn BukoHyBanucs Ha kadeapi
ACPOKOCMIYHUX  PAMiOCIEKTPOHHUX CHCTeM HalioHanhbHOTO  aepOKOCMIYHOTO
YHIBEPCUTETY «XapKIBCHbKU aBlallitHUI THCTUTYT».

HayxoBa HOBH3HA pe3ylbTaTiB, OTPUMAHUX y pOOOTI, MOJIATAE Y HACTYITHOMY:

- OrpuMajia moAAJBIIOr0 PO3BUTKY IMiTaliiiHa Moaenb (QopMyBaHHS
KOTE€PEHTHUX PaTI0JIOKAIIHHUX 300paKeHb MiJACTHIIAI0Y01 36MHO1 TTOBEpXHI 3 OopTa
O€3MMIJIOTHOTO JIITaJbHOTO amapary, M0 BpPaxOBY€ CTOXACTHYHY CTPYKTYpY
KOMILIEKCHOTO KOE(]IIlIEHTy pO3CiIOBaHHS 00’€KTy BHMIPIOBAHHS, OCOOJIMBOCTI
o0poOnenHst 6e3nepepBuux JIYM-curnaniB B pajgapax 3 CUHTE3yBaHHSIM anepTypH,
TEOMETPiI0 BUMIPIOBaHHS, HIIJIBHICTH MMOBIPHOCTI BHYTPIIIHIX HIyMIB MNpuUiiMaya,
napaMeTpy 30HAYIYHX CUTHAIIB.

- Bnepiue cuHTE30BaHO ONTUMAIBHUN MeToa (HOPMYBaHHS paioIOKAIliiHUX
300pakeHb MIJICTUIIAI0Y0] 36MHOT TTOBEPXHI B MajoradapuTHUX OOPTOBHUX paaapax 3
CHHTE3YBaHHSAM arnepTypu Ta o00poOneHHsM Oe3nepepBHux JIYM-curnanis. Ha
BIIMIHY BiJI ICHYIOUHMX, ONTHMAaJIbHUNA METOJ J03BOJISIE (POPMYBAaTH pajioIOKaIliiH1
300pa)K€HHsI 3 Kpalllol PO3JIIBHOI0 3/AaTHICTIO 32 PaxyHOK MPOCTOPOBO-YaCOBOI'O
KOT€PEHTHOI'O0 OOpOOJICHHS MPUMHATUX CUTHANIB 3 JEKOPEIbOBAHUMU ONOPHUMU
GYHKITISIMH, 110 BPaXOBYIOTh CTOXaCTHYHY MPUPOAY PO3CISIHUX CUTHAIIIB BiJl 00’ €KTIB
JOCTIIKEHHS Ta IPUPOJAHUX TTOBEPXOHb.

- Bnepire po3po061eHO CTPYKTYpHY CXeMy OOPTOBOTO pajapy 3 CHHTE3YBaHHSIM
aneptypu, Imo mnepeadadae moaudikoBaHe o00pobimeHHs Oe3nepepBaux JIUM-
curHaiiB. Po3po0ieHa cTpyKTypa BiIpI3HIETHCS MPOCTOTOIO peaiizailii nmepemnanBada i
KaHalty (opMyBaHHS BHCOKOYACTOTHOTO KOTE€PEHTHOTO OIOPHOTO CHUTHANY,
nepegdayae HOBY OIEpallil0 1HBEPCHOI (PUIbTpallli OMOPHUX HU3BKOYACTOTHUX
CUTHAIIB, IO peai3ye PO3MIMPEHHS Jlalna3oHy 4YacTOT KOTMEPEHTHOTO OOPOOIEHHS

MPUNUHATUX KOJIUBaHb, IPOMOPLIIHO 10 BIAHOLIECHHS CUTHAJI/3aBajia.



- CyTT€BYy HOBM3HY MAalOTh PE3yJbTaTH E€KCHEPUMEHTAIBHOTO PO3pOOJIEHHS,
BUTOTOBJICHHSI Ta JOCHIIXKEHHS MajorabapuTHOTO pajnapa W-aianma3oHy XBWIb 3
KOI€PEHTHUM MPOCTOPOBO-YACOBUM OOpOOJIEHHSIM O€3MepepBHUX CHUTHATIB 3
JIHIAHOIO YaCTOTHOKO MOYJIALIEI0, SKI HA BIAMIHY BIJ BIJOMHUX JI03BOJSIOTH
MIJBULIUTH PO3AUTBHY 3/IaTHICTh PAI10JIOKALIHHUX CUTHAIIB 32 Aa3UMYTOM 33 PaXyHOK
JEKOPEJIALii OMOPHUX CUTHAIIB.

OTxe, B IpeACTABIICHIN qucepTalLiiiHIi poOOTI 3a1a4y 3 NIABUILEHHS PO3A1IBHOL
3IaTHOCTI Pajl0300pa’keHb 3a PpaxyHOK CTaTHUCTUYHOI ONTUMI3alii CTPYKTypHU
OOpTOBOTO  pajapy OINISIAY T[OBEPXHI 3  HEMNEePEePBHUMH  JIIHIHHO-YaCTOTHO
MOJyJIbOBAHUMHM CHUTHAJaMM Ta METOJOM CHHTE3YBAaHHS anepTypd BHKOHAHO
MOBHICTIO, a 3/100yBa4 MOBHOIO MipOIO OBOJIOIB METOI0JIOTIEI0 HAYKOBOT JA1STTLHOCTI.

Ouinka 3micTy aucepramii, ii 3aBeplIeHICTb Ta AOTPMMAaHHSA NPUHUUIIB
aKaJeMi4HOI J0OPO4YeCHOCTI.

3a cBOiM 3MICTOM JucepTalliiiHa po6oTa 3700yBadya KoBanbuyka JI.I. moBHICTIO
BianoBimae CraHaapTy BHUIOI OCBITH 31 cmerianbHOCcTi 172 TemekomyHikaiii Ta
paioTeXHIKa Ta HAMIPSMKaM JIOCI1IXKEHb BIJIMOBIIHO /10 OCBITHRO-HAYKOBOI ITpOrpaMu
«TenexomyHikarlii Ta pagioTeXHIKay.

HNuceprariiiina po0OoTa € 3aBEpIICHOI0 HAYyKOBOK IIpalelo 1 CBIIYUTH IIPO
HasIBHICTh OCOOMCTOTO BHECKY 3/100yBaua y HaykoBud Hampsim 17 Enektponika Ta
TEJICKOMYHIKaIIii.

[pyHTyrounchk Ha pesysbTatax oQililiHOI IEepPEeBIPKM HAa HASBHICTH TEKCTOBUX
3amo3W4YeHb, MOYKHAa 3pOOMTH BHCHOBOK, IO JucepraiiiiHa podorta Komambuyka
Jlanuina [BaHOBHYA € pe3yJIbTaTOM CAMOCTIMHUX JIOCTIKEHB 3100yBaya 1 He MiCTUTh
enemeHTiB  (anbcudikamii, komminsiii, ¢abpukarii, miariaty Ta 3aMo03UYeHb.
Buxopucrani inei, pe3yabTaTH 1 TEKCTH 1HITUX aBTOPiB MAIOTh HAJIC)KHI TTOCHJIAHHS Ha
BIJIMTOBiAHE JHKEPEIIO.

TekcTt pykomucy maucepTaiiiHOi poOOTH HE MICTUTh O3HAK TOPYIICHHS
MIPUHITAITIB aKaJIeMigHO1 TOOPOUECHOCTI.

Moga Ta cTH/Ib BUKJIAIEHHS Pe3yJbTAaTiB.

HuceprariitHa poboTa HamrcaHa yKpPaiHCHhKOIO MOBOI. Po3ninu Ta mimpo3ainu
MaloTh JIOT1YHY CTPYKTypY, a MaTepiall BUKIAJEHO MOCIIIOBHO 3 JOTPUMAHHSIM
HayKOBOI'O CTUJIIO Ta 3araJIbHONPUMHITOT (PaxoBOi Ta 3arajibHOHayKOBOT TEPMIHOJIOT1i.
VY po6oTi JOCATHYTI TeMaTU4YHA MOBHOTA Ta MOBHE PO3KPUTTSA T'OJOBHUX HAYKOBHX

171ei 3700yBaya.



Jucepraliisi CKIagaeTbesl 31 BCTYIy, YOTHPbOX PO3ILIIB, BHCHOBKIB, CIHCKY
JiTepaTypH Ta TPhOX JAO0JATKIB. 3araibHui o00csr aucepTallii 186 cTopiHOK.

Y Beryni 0OIpyHTOBAaHO aKTyallbHICTh CTBOPEHHSI MajoradapUTHHUX paaapiB 13
CHUHTE30BaHOIO anepTyporo JJIsl 3aCTOCYBaHHS Ha OE3MUIOTHUX JIITAJIBHUX amnaparax,
30KpeMa 3 BHUKOpUCTaHHSIM Oe3nepepBHUX JIUM-curnaniB. BusHaueHO HayKOBY
npo0iemMy, IUIAXU i BUPIIIEHHS Ta TEXHIYHI MepeBaru 3arporoHOBAHOIO MiAXOAY.
Hageneno gani npo anpooOaitiiro MaTepiaiiB AUCEpTaIlii, 0COOMCTUI BHECOK 3/100yBaya,
CTPYKTYpy Ta o0CsT IUcepTaliitHoi poOOTH.

Hepmmii po3ain poOOTH MICTUTH OIJISAJA KIACHUYHUX AJITOPUTMIB CHHTE3Y
anepTypu 13 aHadi30M BIAMOBIIHUX TMepeBar Ta HENOJiKiB. B po3nun Takox
NpoaHa i30BaHO cxemHu amnapaTHoi renepanii JIYM-curnamiB ¥ aprymMeHTOBaHO
HEOOX1HICTh PO3BUTKY MAaTEMATUYHUX MOJIEJIEH PO3CITHUX MOBEPXHEIO MPOCTOPOBO-
YaCOBUX CHUTHAJIIB, CHHTE3Yy aJITOPUTMIB 0OPOOJICHHS TIPOCTOPOBO-YaCOBUX CUTHAITIB.

Y apyromy po3ait po3po0JIeHO CTATUCTUYHI MOJIEII CUTHAMIB 1 mrymiB 11t PCA
3 JIUM, cuHTE30BaHO ONTHUMAJIbHUA anroput™M (GOpMYBaHHS 300pakeHb 13
ypaxyBaHHIM ()a30BO1 KOT€PEHTHOCTI Ta edekTy Mirparilii 1. EGekTuBHICTS MeTOTY
MiATBEP/HKEHO MOJIETIOBAHHSAM 1 MPOAHATI30BaHO 32 JOMOMOIOK METPHUK OIIHKU
SIKOCT1 Pa1io300pa>keHHS.

Y TperboMy pPO3/iIi OMUCAHO EKCIIEPUMEHTAIBHUN MakeT paxapy i3 JIUM-
CUTHAJIaMU 3 ypaxyBaHHSM OOMEXEHb M0 Maci, eHEprocroXKMBaHHIO Ta rabapuram,
mo OyJ0 CTBOPEHO B paMmKax aucepTaiiiHoi poboru. IlpoemeHo mabopaTopHi
BUTIPOOYBaHHS, SIK1 MATBEPAMINCH OTPUMAHHSIM TEOPETUIHO PO3PAXOBAHUX BEIIMUNH
y CHEKTPI, [0 XapaKTEPU3YIOTh JAIBHICTD, ITiJl 4aC BUMPOOYBAHHS IIPUCTPOIO.

Y derBepTOMY pO3AUNI TPEACTABICHO METOJIUKY BHUIPOOYBaHb, CKJIA
oOnagHaHHSA 1 pe3ylbTaTH EKCIEPUMEHTIB 13 MPOTOTHIIOM paaapa. BcTaHOBIEHO
MIJBHINCHHS PO3AUIBHOI 3MaTHOCTI 3a a3uMyToM Ha mnoHax 38% 3aBIsIKd
3aCTOCYBaHHIO PO3POOJIEHOTO ONMTUMAILHOTO aJITOPUTMY OOpOOKH CUTHAIIB.

Y BHCHOBKAaX CTHUCIO CQOpPMYJIHOBAHO OCHOBHI HAyKOBI pe3ylbTaTH
JAUCEPTAIITHOrO JOCTIKEHHS, IXHE NpPAaKTHUYHE 3HAYEHHS, B TOMY YMCIl IS
BIIPOBAKEHHSI 3 METOIO PO3BUTKY OCBITHBOI MPOTPAMHU, Ta MOJAIBLINX JOCITIIKEHb.

Huceprariitna po6ota odhopmiiera BianoBigHo 10 BuMmor Hakazy MOH Vkpainu
Bix 12 ciunst 2017 p. Ne 40 «IIpo 3atBepmkeHHS BUMOT 10 OOPMIICHHS TUCEPTAIIIi.

OnpuiirogHeHHs pe3yJabTATIiB AUCEePTALiITHOI pO0OTH.

OcCHOBHI pe3yJbTaTu JOCHIIKEHHS OMyOJIKOBaHI y I ATH CTaTTsIX, 4 CTaTTi
BXOJATh 10 HAYKOMETPUYHOI 0a3u Scopus, ogHa cTarTs - kBapTwib QI, AB1 cTarTi -
KkBapTwib Q2, 1B1 CTaTTI - KBapTHIb Q3.



Takox pesynbTaTu gucepTalii Oyiau anmpoOoBaHi HA 3 MDKHAPOJHUX HAYKOBHUX
(axoBHUX KOH(EpEHL X, a caMe:
- 2023 13th International Conference on Dependable Systems, Services and
Technologies DESSERT2023;
- 2024 14th IEEE International Conference on Dependable Systems, Services and
Technologies DESSERT?2024;
- 2024 IEEE 42nd International Conference on Electronics and Nanotechnology
ELNANO.

TakuM 4yMHOM, HAYKOB1 pe3yJbTaTH, NPEJICTaBIEHI B IUcEpTaliiiHiil poOoTi,

NOBHICTIO BUCBITJICHI Y HAYKOBUX IMyOIiKaLisgX 37100yBaya.

Hepnousiku Ta 3ayBakeHHs 10 AMCEePTANINHOI poOOTH:

1. Ilpu dopmynroBaHHi 3a7adi onTuMi3aiii MeToay (opmyBaHHS 300pa)xKeHb
3p00JIEHO MPUMYIIECHHS, 0 KOMIUIEKCHUN KOe(II[IEHT pO3CIIOBaHHS MOBEPXHI Ma€
BJIACTUBOCTI Oijoro mymy (Bupa3 2.13), B TOi dYac sK JJig pealbHUX IMOBEPXOHb
KOMIUIEKCHUN KOE(ILIEHT PO3CIIOBAHHS € IPOCTOPOBO KOPEIHOBAHUM, B 3aJIE€KHOCTI
BiJl TUITY TTIOBEPXHI1 paJilyc HOTO IPOCTOPOBOT KOPEJIAILIT MOXKE CATATH JIECSITKIB METPIB.

2. Y po0oTi 3anporoHOBaHO BUKOPUCTAHHS OTIOPHOTO CUTHAIY (2.63), sikuii Mae
aJlanTyBaTUCA N0 CIIBBIJHOIIECHHSA cHUrHal/3aBaga (ctop. 107), ame He HaBeIeHO
MPUKJIAIB TaKO1 afanTartii.

3. JIns miaTBEepKEHHS OTPUMAHKUX PE3YJIbTAaTIB, JOIMUIBHUM OYyJI0 O TPOBEACHHS
KUTbKICHOT OITIHKH TTOXHMOOK €KCTIIEPUMEHTAILHUX BUMIPIOBAHb.

4. Y po6oTi HE MPOBEJICHO IOCITIIHKEHHS BIUIMBY BIJIHOIICHHS CUTHAJI/IIyM Ha
SKICTh OJICP)KYBaHUX PAT10JOKAMINHUX 300pakKeHb.

HaBeneHi 3ayBakeHHs HE € BU3HAYAIbHUMH 1 HE 3MEHIIIYIOTh 3arajJbHy HaAYKOBY
HOBHU3HY Ta MPAKTHYHY 3HAYUMICTh PE3yJbTATIB JOCTIIKEHb Ta HE BIUIMBAIOTH HA

MO3UTUBHY OIIHKY JMCEPTAIIifHOT POOOTH.

BucHoBOK npo auceprauiiiHy po6oTy.

BBakaro, mo nmucepraiiitna poOoTa 3m00yBada crymneHsi qokTopa (imocodii
KoBanbuyka [lanuina [BanoBuua Ha Temy «OnTUMI3allis CTPYKTYpPH MaliorabapuTHOro
pajgapy OIJIsily MOBEPXHI 3 HEMEPEPBHUMU JIHIMHO-YACTOTHUMH MOJIYJIbOBAaHUMU
CUTHaJaMu» HE MOPYIIyE MNPUHIMMIIB aKaJAeMIYHOI TOOPOYECHOCTI, BUKOHAHA Ha
BHCOKOMY HAYKOBOMY PIBHI Ta € 3aKIHYEHUM HAyKOBUM JOCII/I)KEHHSIM, CYKYITHICTh
TEOPETUYHUX Ta MPAKTUYHUX PE3YJIbTATIB IKOTO PO3B'sI3y€ HAYKOBE 3aBAaHHs, III0 Ma€
ICTOTHE 3HA4YeHHS [Js rany3i 3HaHb 17 EnexkrpoHika Ta TeleKOMYHIKAIII].
HNucepraniiina po0oTa 3a aKTYaJlbHICTIO, MPAKTUYHOIO MIHHICTIO Ta HAYKOBOIO



HOBH3HOIO TMOBHICTIO BIANOBIJa€ BUMOTaM UYMHHOTO 3aKOHOJIAaBCTBAa YKpaiHH, IO
nependayeHi B n. 6 — 9 «llopsaaky nmpucyJkKeHHs cTyneHs JokTopa Quiocodii Ta
CKAaCyBaHHs PIIICHHS Pa30BOi CIEiai30BaHOI BYEHOT pajiy 3aKJaly BHIINOI OCBITH,
HAyKOBO1 YCTaHOBU IPO MPUCYIKEHHA CTyNeHs JokTopa (utocodii», 3aTBEPIKEHOTO
[TocTanoBoro Kabinety MinicTpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n06yBau KoBanbuyk Jlanuin [BaHOBHY 3acilyroBy€ Ha MPUCYIKEHHS CTYIEHS
noktopa ¢urocodii B ranmysi 3HaHb 17 EnekTpoHika Ta TeleKOMyHIKallii 3a

cnemianbHicTIO 172 TenekoMmyHikaii Ta paiioTeXHiKa.

PeunenseHnr:

JlotieHT Kadenpu aepoKOCMIYHUX

PaaloeNeKTPOHHUX CUCTEM

HarioHaibHOTO a€pOKOCMIYHOTO YHIBEPCUTETY

«XapKiBChKUW aBlallitHUI ITHCTUTYTY,

KaHAUIaT TEXHIYHUX HAyK Kcenis HEXKAJIBCBKA




