BIAI'YK
odiiifHOro OIIOHEHTa Ha AUCEPTAUilHy poboTy
Inkap6aesol Onpru CepriiBHu
Ha TeMy «OnTumizanis Meroay oOpoONIeHHS CUTHATIB Y paJlioOTeXHITHHX CHCTEMAaxX

KapTorpadyBaHHsS MICLIEBOCTI 3 00pTa BEPTOIBLOTY»,
NpeAcTaBleHy Ha 3000yTTA CTYNeHs qokropa dinocodii

B rairy3i 3HaHb 17 EnexTpoHika Ta TeIeKOMYHIKaIil
3a criemanbHIcTIO 172 TenekomyHikarii Ta pagioTexHika

AKTyaNBbHiCTh TeMH JHCEPTALIL

BepronsoTu € HE3aMIHHUMH TIPH BUKOHAHHI 0aratbox 3aBiaHb, BiJ pATYBaJILHHX
olepauiy 1 MEAUIHUX €BaKyallild J0 BIHCHBKOBHX MICIH | TPAaHCIIOPTYBaHHSA BaHTAXIB ¥
BAXKOAOCTYNHI perioHn. OpnHiel0 3 HaliHeOe3MEeUHINIMX eTamiB IUIOTYBAHHA €
Iocajgka Ha HEMIATOTOBJICHI IIOBEPXHI, OCOOIMBO B YMOBaX O0OMEXEHO! BHAMMOCTI,
II0 MOXYTh OYTH HAacliJKOM IIOTaHHX TIOTOAHHX YMOB, IIJIOBHX YH JHMOBHX 3aBIC
abo 1HmMX nepemkoA. JochixKeHHs I0Ka3ylTh, IO OUIBIIICTh aBapiif 1 kaTacTpod
BiIOYBAETHCA CaMe I Yac MOCAAKH, LIO IIAKPECHIOE HEOOXIMHICTE YIIOCKOHANICHHS
TEXHOJIOTi# 0e3meYHOro NpH3eMIICHH.

Icuyroui Goprosl cucremu, Taki gk GPS, ripockonmn Ta pamioBHCOTOMIpH, HE
MOKYTh 3a0€3II€YHTH JOCTAaTHIO TOUHICTH 1 HANIMHICTE B YMOBaX HU3BKO1 BUIUMOCTI.
CyuacHi cucTeMH, 1[0 0asyrThes Ha ONTHYHHUX a00 TepareplLoBUX METOAX, MAKOTh
oOMEKeHHA NpY BHKOPHCTaHHI B YMOBaX IIOTaHOI BHOMMOCTI Ta CKIaIHHX
MCTEPOJIOTIYHHX yMOBax. [HTepdepoMeTpHUHI pamlOTEXHIYHI CUCTEMH, Xo4a 1
3a0e3MeuyloTh BUCOKY TOYHICTH, BXXKO €(EKTHBHO pealli3yBaTH Ha BepPTONBOTaX
gepez OOMEXKCHHSA IIPOCTOPOBUX DPO3MIpPIB Ta HeoOXIgHICTL 3a0c3lCUcHHSA
npsMOIIiHIIHOI TpaekTopil pyxy. Lle cTBoproe HaraisHy HoTpeOy B po3polIii HOBHX
pINICHE JUIS NOMEPENHBOr0 aHamisy penbedy MICHEBOCTI, MIABHIIATH Oe€3lIeKy
IPU3EMIICHHS BEPTOJILOTIB.

TakuM umHOM, po3poOka HOBMX METOHIB BHUMIpIOBaHHSA pelbedy MOBEPXHI 3
BHKOPHCTAaHHAM pafiofiana3oHy, 3JaTHHX TpalloBaTH B OYJb-IKHX TOTOJHHX
YMOBax, € axTyaJbHHM 1 B&XJIMBUM 3aBJAaHHAM. 30KpeMa, BUKOPUCTAHHS
JBOZHTEHHUX PaglONOKALIHHUX CHCTEM 3 HACKPI3HOI OOpOOKOI CHIHAMNIB MOXKE
3HAYHO MiJABHMIIMATH TOYHICTh BUMIPIOBAHb Ta 3a0e3MeuYnTH BHUABICHHSA Oe3IIeYHHX 30H
U1 [IOCAAKH.

Tomy, 3agaua mucepraliiidoro gocnifkeHHs [Hkap6aesoi O.C., mo mpUCBsIUeHa
CHHTE3Y METO/Y 0OpoOIIeHHA CHUTHAIIB y OOPTOBHX ABOAHTEHHHUX PajlioNIOKANIHHMX

CHCTEMaXx 331711 I IBUIIEHHA TOIHOCTI BUMIPIOBaHb BUCOTH IIOBEPXHI, € AKTYAIBLHOIO.



Oninka oOrpyHTOBAaHOCTI  HAYKOBMX pesyabTaTiB  guceprani, IX
AocTOBIpHOCTI Ta HOBU3HH.

HaykoBa HOBH3HA pe3YNbTATiB AMCEPTALHOTO AOCI/PKEHHA MOMATaE B
HACTYIHOMY:

1. OTpuMasia IOJAIBUIKH PO3BUTOK Teopis CTATHCTHYHOL ONTHMI3amil
pajioTeXHiYHMX CHCTEM AMCTAHLIAHOrO 30HIYBAHHA Ta pajionokalii 3a paxyHOK
BupilcHHA BapianiiHoi 3a7adi ONTHMI3AIN] B paMKax KPUTEPil0 MAKCHMYMY GYHKIII
[paBAOMOAIOHOCTI METOy OLIHIOBAHHS BHCOTH penpedy MOBEPXHI fK G yHKLIT
IIPOCTOPOBHX KOOPAHHAT;

2. Brepme cHHTE30BaHO Ta JIOCTIIPKEHO METOJ ONTHMAILHOTO obpobnenns
CUTHAJIIB Y ABOAHTCHHIH CyMapHO-Di3HUIEBiM paNiOTCXHIYHIA CHCTEM] OLIHIOBAHHA
BUCOTH penbedy MOBEPXHi, AKMI 32 PaXyHOK BUKOPHCTaHHA NIBOX KaHaJlB J03BOJIAC
IIi(BAIIATH TIOKA3HUKY TOYHOCTi BUMIPIOBaHb;

3. VIOCKOHAICHO IPHHLUMIH T00yHOBH palioOTeXHIYHUX BHMIPIOBATLHUX
CHCTeM, 30KpeMa, 3alpOIIOHOBaHO HOBY CTPYKTYDPY GOpTOBOTO BEPTONBLOTHOTO
pajapy, fKa BiNNOBiZae HOBOMY ONTHMalIbHOMY METOILY OIlHIOBaHHS penbedy
MICIGBOCTi, [O3BOMSE BHMipIOBaTH penbed 3 OUIbII  BHCOKHMH IIOKASHHKAMHU
TOYHOCTI;

4, OrpuMand MOAATBIIO0 PO3BATKY iMiTamiiini Momeni anpofaiii anropuTMiB
OLIHIOBAHHS [ApAMETPiB NOBEPXHI 3a pe3yJbTaTaMH npaiiomy Ta 00poOIeHHS
PO3CIAHMX IIOBEPXHEIO CHTHAMIB, L0 Ha BiTMiHy BiJ iCHYIOUMX BPaXOBYIOTb HasBHICTH
BOX KaHATiB mpmitomy, GopMm miarpam CIIPAMOBAHOCTI aHTEH Y KOXHOMY KaHall,
cnekTpodi3udHi  BIACTMBOCTL T4 FeOMETpHUHI  XAPAKTEPHUCTHKM  TOBEPXH,
CTATUCTHUHI XapaKTEPUCTHKH NIyMiB npuiimadis, GOpMH 30HIYHOHHX CUTHAJIIB Ta
YacTOTY JUCKPETH3allii IPHAHATHX CHTHAJIIB.

HaykoBi IOJIOXKEHH, III0 BUCYHYTI [0 3aXHCTY B OVCEPTaNil, & TAKOXX BUCHOBKH 1
peKoMeHpalii aBTOPOM JIOCTATHEO oOrpyHTOBaHI Ha MmigcTaBl BHKOPHCTaHHA
[IOTIOKCHE 1 METOZIB MATEMAaTUYHOI CTATHCTHKH T2 iMiTariiHOro MOACIIOBaHH.

JJOCTOBIPHICTE  OJEPKAHMX pe3yibTaTiB  IIATBEPIUKCHA KOPEKTHICTIO
mocTaBienol 3amadi, 3acTOCYBAaHHAM Jobpe ampoOOBaHHX METOZIB IPOBEIECHHSA
DOCTiPKEHHS, MaTeMaTHYHOIO CYBODICTIO HPOBEAECHUX TEOPETHIHUX JIOCIIKEHb,
TIEPEBIPKOI0 PO3POBIEHHX METOAIB IUIAXOM iMiTarifiHOro MOAEIIFOBAHHSL.

Omxe, B qucepTaliiiHifl poboTi MoCTaBNeHe HAYKOBE 3aBAAHHA po3pobKI METOIY
BHCOKOTOYHOIO T BCEMOTOIHOTO BUMIPIOBAHHES BUCOTH penbedy JLIAHKH MiCIIEBOCT,

mo ofpaHa [yl MOCAAKA BEPTONBOTY, 33 [OIOMOTIOMO GOpTOBOI JBOAHTEHHOI



PaIioNOKaliffHOI CHCTEMH BUKOHAHO NMOBHICTIO, 37100yBay B IOOCTATHIH Mipi OBOJIOAIB

METOJIONOTIEK HayKOBOI AisIEHOCTI.

Ouinka 3MicTy aucepraiii, ii 3aBepuleHicThL Ta JOTPHMAaHHA NPHHUHUIIB
aKageMiuHOl 100p0OYeCHOCTI.

3a cBoiM 3micToM AucepTaniiina pobora 3nobysada IHkapOaesoi O.C. NOBHICTIO
BimmoBinae CraHaapTy BMILOI OcBiTd 3i cmeuiansHocti 172 TenekoMyHikauii Ta
pagioTexHika Ta HampAMKaM JOCILKEHb BifNOBiZHO JO OCBITHRO-HAYKOBOI
nporpamu «TenexoMyHikanii Ta pagioTeXHIKa».

Juceprauitina poGoTa € 3aBEPIICHON) HAYKOBOK INpPaler 1 CBIAYHTE IPO
HasABHICTH OCOOMCTOro BHECKY 3[400yBaya y HaykoBud Hampsam 17 EnexTporika Ta
TeJeKOMYyHIKaIIli.

PosrnanyBmm 3BiT mOAiGHOCTI 3a pe3ysibTaraMd MepeBipKH IUCEpPTaliHHOL
po6OTH Ha TEKCTOBi CIIBIAJiHHSA, MOXHA 3POOMTH BHCHOBOK, LIO AMCEpTallidHA
pobora IukapGaepoi Onsru CepriiBHM € pe3yibTaTOM CaMOCTIHHMX JOCHIKCHB
3n06yBaya i He MICTUTE eneMeHTIB danbcudikanii, Komnimiii, Gabpuxaiii, nnariary
Ta 3alI03W4YeHb, BHKOpHCT4HI imel, pe3yiNbTaTH 1 TEKCTH IHIIMX AaBTOPIB MAaloTh
HaJICXH1 IIOCHIAHHA Ha BiTIOBiAHE IXKEPETO.

TexcT pykomucy JHucepTamiiiHoi poGOTH HE MICTHTh O3HAaK MNOPYILCHHS

I[PUHIIHITIB aKageMiuyHol JoOpoYecHOCTI

Moga Ta CTHIb BUKJIA/IeHHH Pe3yJbTaTiB

Jucepraniiina po0oTa HamucaHa yKpaiHCRKOK MOBOX. BoHa cknamaerbes 3
BCTYIY, YOTHPHOX PO3JIiNiB, BHCHOBKIB, CIIMCKY BMKOPHCTaHHX [UKEPEN Ta JOAATKY.
JaransHuii obcsr aucepraiii 190 cTopiHOK.

V BeTymi 0GIpYHTOBAHO aKTYaNBHICTh TEMH JOCILDKEHHSA, BU3HAYCHO HAyKOBY
3amady, MeTy, 00'eKT i mpeaMeT AOCHiIDKEeHb, SKi BiANOBIOarOTL TeMi JHCEpTALil,
cpopMyIBOBAHO 3afa¥i i METONUM HOCHIKCHHS, HAYKOBY HOBH3HY W IPaKTUYHE
3HAYEHHS OTPHMaHUX PE3yNbTaTIB.

V nepmomMy po3miii po3TIMHyTO aMILIiTyHi Ta (a30Bl paAloIoKauiiHl CHCTEMH,
IPUHIMO X po6GoTH, mepeBaru Ta Hexoliku. [IpoaHani3oBaHO NIPUYHHH aBialliiHMX
OpUIoJ, N0 TOB’A3aHi 3 NPU3EMIEHHAM BEPTOILOTY Ta MOTOJHMMH YMOBAMH.
BoaHodac HajaHo apaji3 Cy4acHHX TEXHOJOTIYHHX piIllcHb BEPTONBOTHHX GOPTOBUX
CHCTEM, K1 JOMOMAraoTh IUIOTY BUKOHYBATH IHOCAAKY B YMOBaX HM3bKOI BUAMMOCTI.
CdopmoBano mepenik 3aBJaHb, fAKi HeoOXiHO BHUPIMMTH Y IOCIDKEHHI 1A
JOCATHEHHS AMCEePTAINHHOI METH.



Y ApyroMy po3Aili PO3rIAHYTO MaTEMAaTHYHMHA amapaT CTAaTHCTHYHOTO CHHTE3Y
ONITHMANBHHUX METOMIB OOpOOIICHHS CUTHAIB ¥ CYMapHO-PI3HUIEBUX CHCTEMAX.

Y TpeThoMy PpO3AUIL 3alpOIIOHOBAHO TEOMETPil0 30HIYBAHHA IIOREPXHI
OOpTOBOIO  JBOAHTEHHOX pANIONOKAIIAHOK CHCTEMOK T4 OMNHMCAHO MOJIEN
30HAYIOUMX 1 NPUHHATAX CHTHaIB. METOHOM MaxkCHMAaJbHOI IIpaBAoNogi0HOCTI
CHHTE30BAHO ONTHMAILHUH alNTOPUTM OLIHIOBAHHA NMapaMeTpiB Ta OTPHUMAHO CHCTCMY
PiBHAHB NIPaBAONOAIOHOCTI, Y PE3Y/LTATI BUPILICHHS SAKOI 6yI0 OTpUMaHi BUpasy 11
ONIHIOBAHHS IOJIOKEHHA CTPOOYIYOr0 IMIyIBCY B Yaci, JATBHOCTI 0 KOXKHOI TOUKH
IIOBEPXHI Ta HOro KyTOBOrO MONOXKeHHA. Ha OCHOBI CHHTE30BaHOI MATEMATHYHOI
MOJENl ONTUMANBHOTO AITOPHTMY pO3POONIEHO CIPYKTYPHY CXeMy OOpTOBOi
NBOAHTEHHOI CMCTeMH i1 NOOyHoBH penbedy MHOBEPXHI, 4 TAKOXK BHU3HAYEHO
ocobnHUBOCTI Ti peaisarii.

YerBepTrii pOo3ILT HIPUCBAICHUIA IMITALIHHOMY MOJIEITFOBAHHI)
3aMpOMOHOBAHOrO METOAY BHMIPIOBAHHA pelbedy, BUKOHAHOIO Ha ABOX MOMEISX:
IIpH i€albHHX YMOBaX Ta 3 YpaXyBaHHSM BiII3epKaleHUX CHUTHAIIB BiJ MOBEPXHI.
Ilepure MomemoBaHHA Oyno NPOBEIEHO B CHCTEMi aBTOMATHYHOTO NPOEKTYBaHHS
MatLab, ne oliHioBaHHA TapaMeTpiB 3AIHCHIOBAIOCS HA NIHIHHIA AUISHIY PI3HHLEBOI
AlarpaMy CIpPsIMOBAHOCTI 33 JOIIOMOTOK) OIIOPHOIO CHrHamy. Jlpyre MOIEIFOBAHHS,
BHKOHAHE MOBOK IporpaMmysaHHa Fortran 2023, BpaxoByBano enekTpodisuuHi
BIaCTUBOCTI Ta TEOMETPUYHI XapaKTePHCTHKH IIOBEPXHI JUId  HaOIMKeHHA
pe3yJBTaTiB 4O pealbHUX YMOB. BUKOHaHO MOPIBHAHHA ONTHMAJIBHOLO T ICHYIOUOTO
OIHOIIPOMEHEBOr0 METOAIB. BogHOUac IMOKasaHo, IIO 3aIPOMOHOBAHA CHCTEMa MaE
OLIbIy TOYHICTS BUMIPIOBAHHS BUCOTH.

VY 3aranpHUX BHCHOBKAaX IACYMOBAHO OTPHUMaHi HaHOLIBII BaXkKJIMBI HAYKOBI Ta
NpaKTHYHI Pe3yNbTaTH AUCEePTAIIil.

CIHMCOK BHMKOPHCTaHHX J[DKEpeN XapaKTepH3ye BHUCOKHHM CTYIIHL BHUBYEHOCTI
3no0yBaueM NpoOIeMaTHKH CHCTeM KapTrorpadyBaHHA IIOBEPXHI, a TaKOX
BEPTONITHUX OOPTOBHX CHCTEM.

HucepTaniio HanHcaHO CTUNICTUYHO IPaMOTHO Ha BHCOKOMY HAYKOBOMY piBHI.
Bona Ma€ BHYTPINIHIO €IHICTb. 3aCTOCOBaHa B PoBOTI HAyKoBa TEPMIHOJOTIS €
3arajlbHOBH3HAHOO, CTHJIb BUKIAACHHA TEOPETHYHHX | MPAKTHYHHMX OCIIIKEHS,
HOBMX HAYKOBHX IIONOXKEHb, BHCHOBKIB 1 peKOMeHalli 3abe3neuye MOCTYNHICTE iX
CIIPHIHATTA T4 BUKOPHCTAHHS.

HucepTaniiina po6orta oGopmMieHa BiImoBinHO J0 BIMOT Hakasy MOH Vkpainnu
Bix 12 ciunsa 2017 p. Ne 40 «IIpo 3aTBepIxeHHA BUMOT 10 0GOPMIEHHS IUCEPTAIii».



OnpuiraHeHHA pe3yJIbTaTiB JucepTaniiiHoi podoTn

Hayxosi pesympraTu [ucepralii BHCBITIEHI y 3 HAYKOBHX myOMIKaIisgx
3n00yBada: 2 cTarTi y NepiofWYHUX HAYKOBHX BHAAHHAX, IO MPOIHAeKcoBaHi y Gasi
AaHMX SCopus Ta BifHeceHl g0 TpeTboro kBaprwid (Q3) Bimmosizmo mo kmacugikarii
SCImago Journal and Country Rank, 1 crarrs y HaykoBOMy ()axoBOMY BHIAHHI
kareropii «b». 3m06yBay Mae | maTeHTi Ha BHHAaXix, MO MpoimoB KBalidikauiiay
EKCIIEPTH3Y Ta 0e3MOCepEHBO CTOCYETHCH HAYKOBHX PE3yJIBTATIB JUCEPTALL.

Takox pesynbTaTH aucepralii *Oymu ampoOokadi Ha 3 HaykoBHX (DaxOBHX
KOH()EPEHIIISX.

TakuM 4HHOM, HAYKOBI pe3ylbTaTH, ONMUCAHI B JUCEPTALIHHINA poBOTI, IIOBHICTIO

BHCBIT/IEH] Y HAYKOBUX ITyOmikariiax 31o0ysaya.

Hepomniku Ta 3ayBaxenns 10 qucepraniiinoi poGorw.

1. ¥V pucepramiiiHoMy IOCTI[DKEHHI HEpIBHICT MOBEPXHI OIIHIOETHCA 34
aMIUITYJOI0 BIOOMTHX CHTHANIB, MPOTe HE NOCTIIKEHO, K Bif HECTALiOHAPHOCTI
€NCKTPOQI3HYHUX BOACTHBOCTEH, 1110 BINTUBAIOTE Ha eEeKTHBHY ILIOLIY PO3CiIOBaHHS,
PIBHOI TIOBEPXHi Ta IIOBEPXHI 3 INOPCTKICTIO 3AJIEKUTH OI[{HKA BHCOTH.

2. JloCHimxeHHs IIPOBEACHO JUIs JilarpaM CHPSMOBAHOCTI raycisChkoi (opmu,
npoTe B poOOTI HE MOKA3aHO, AK BIUVIMBATHME HAsBHICTH MOOIYHKMX IEAIOCTOK HA
TOYHICTh OLIHKH BUCOTH penbedy.

3. ¥V pobori cka3aHo, IO TOYHICTh BU3HAYCHHS BHCOTH peNbedy HE TEepPeBHUIYE
PO3OINBHY 3O4THICTH pajapy, OpOTe HEe HaAaHi KIABKICHI IIOKA3HMKH, IIO
BCTAHOBJIIOIOTh 3AJIEXKHICTh TQUHOCTI OIIHFOBAHHA HEPIBHOCTEH penbedy MOBEepXHi
B1Jl PO3JUIBHOL 3MaTHOCTI panapy.

4. Y poGori He oOrpyHTOBaHO BMOIp THIY pajapy, a TaKOX He DPO3TITHYTO
BapiaHT MoOYOOBX pajapy 3 OGe3NepepBHMM BHIPOMIiHIOBAHHAM Ta YaCTOTHOXO
MOJIYJISII€I0 CHTHAIIB.

BBaxkaro, 10 BHUCIIORICHI 3ayBaKEHHSI HE € BH3HAYAILHHMM | He 3MEHIUYIOTH
3arajlbHy HAayKOBY HOBH3HY Ta NIPAaKTHUIHY 3HAYHMICTH PE3YNIBTATIB TA HE BILIHBAIOTEH

Ha TIO3UTHBHY OLIHKY IHCEepTAIiiiHOI po0oTH.

BucHOBOK NIpO AHcepTaniifHy po6oTy
Beaxaro, mo mucepraniiina po6ora 3mo0yBaua cTymeHs Aokropa dimocodii
[nxap6aeBoi Onpru CepriiBHu Ha TeMy «OnTHMisallis MeToay 0OpOOIeHHS CHTHAIIB Y

PaliOTEXHIYHHX cucTeMax KaprorpadyBanHs MicueBocTi 3 GOpTa BEpPTONBOTY»



BUKOHaHa Ha BHCOKOMY HAayKOBOMY pIBHi, HE NOpYLIY€ MPUHIMIIB aKaJeMidHOT
JOGPOYECHOCTI Ta € 3aKiHICHUM HAYKOBHM JOCIiKEHHAM, CYKYIIHICTB T€OPETHUHHX
Ta TPAKTHYHHX PE3YJBTATIB AKOTO PO3B'I3YE HAYKOBE 3aBJAHHA, IO MAE€ iCTOTHE
3HAYeHHS ULl Tanysi 3Haeb 17 Enextponika Ta Temexomysikaii, Hucepraniina
po0oTa 33 aKTYanbHICTIO, IPAKTHYHOK MiHHICTIO Ta HAyKOBOK HOBU3HOK MOBHICTIO
BIATIOBIZa€ BUMOraM YHHHOIO 3aKOHOABCTBA YKpAiHH, IO nepenbayeni B m.6 — 9
«IIopsIKy HpHUCYIKEHHS CTyNeHs nokTopa dizocodii Ta CKaCyBaHHA pIINEHHA
PasoBol CIeNiani3oBaHol BYEHO! pajy’3aKkIafy BHINO! OCBITH, HAYKOBO1 YCTaHOBH PO
IPUCYJUKCHHS CTYTICHA OKTOpa (inocodii», sateepmxenoro Ilocranosorw Kabinery
Minictpis Yipaiau Bix 12 ciuns 2022 p. Ne 44.

3no0ysau Inkap6aesa Onbra CepriieHa 3acIyrosye Ha IPUCYKEHHS CTYyIeHs
gokTopa ¢inocodii B ramysi 3mame 17 Enextponmika Ta TEACKOMYHIKaIlli 3a
cnenianpHicTIo 172 TenexomyHikanii Ta paaloTeXHiKa.

Odinifinuii ononent:
3asinyBad kadenpu indopManiiino-mepexuo] imxeHepii
XapKiBCHKOr0 HALIOHANEHOTO YHIBEPCHTETY PajliOeNeKTPOHIKH.

JIOKTOp TEXHIYHMX HayK, Ipodecop 7 Banepiii BE3PYK

10.06.2024 p.
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