
BIAYK 
odiuiinoro onoHeHTa Ha Hceprauinny po60ry lonoBa Iropa 

BoJ1OHMHpOBH1a «MoHiTopHHr AOBKIJIJIA 3 BHKOpHCTaHHAM BHipOMIHHOBaHb 

iCHyOYHX pajioeHCTEM Ha3eMHOro Ta KocMiYHOro 6a3yBaHHA», AKa ipeicTaBJieHa Ha 

3MOOyTTA HaykOBOrO CTyneHA KaHAMAATa di3HKO-MaTeMaTHYHMX Hayk 3a 

cnenianbHiCTIO 0 1.04.03 paniodi3HKa. 

AKTyaibHÍCTL TeMH. 

BHKOpHCTaHHA aKTHBHHx panio1OKaLuiHHHX KOMIUIeKCIB UIA AiarHoCTHKH

AOBKIIJIA ¬ ekoHOMIYHO BHTpaTHHM, BHMarae peMOHTY OOcJIyroByBaHHA Ta 

OTpHMaHHA CneuianbHHX A03BoJ1iB Ha BHKopHCTaHHA paiioyaCTOT, a iepeHacnyeHHA

paionepejaBaIbHHX 3aco61B 3HaYHOi nOTyKHOCTI cmpuAE eieKTpOMarHiTHOMY 

3a6pyaHeHHO. 
BHKopCTAHHA JIA AHCTaHuiÄHOro 30HAYBaHHA 30BH1LIHboro ICBI4yBaHHA 

CHTHanaMH HaABHHX CHCTeM Ha3eMHOro Ta KOCMIHHOoro óa3yBaHHA A03BOJIA¬ 

MIHIMI3yBaTH BTpaTH Ha nocniKeHHA Tra orpuMaTH CHCTeMy, AKa He noTpeóye 

BHKOpHCTaHHA AOAaTKOBHX AKepei BHnpoMiHIOBaHHA Ta ipoBOAHTH Oe3iepepBHHH 

MOHITOpHHr AOBKiJIJIA Ha BeJIHKHX TepHTopiax. LLikaBHM E TakoK, oKpiM AOCIIIKEHHA 

npAMOro CHrHaiy, Ha akiH BIIJIHBae 1OBKiJIIA, AOCcIIKEHHA CHrHaiIB, B11ÓHTHX BIA 

ACTHJIbHOI NOBepXHI Ta po3ciHHX nOBITpAHUMH 00'¬KTaMH, UO 3HaxoAATLCA Ha 

ILLJIAXy nOIApeHHA UMX CHrHaIIB. 

ocmiKEHHA BIIIHBy AOBKIJIIA Ha CHrHaIM HaBiraui cymyTHHKIB 

A03BOJIe oAHO4aCHO mpoBOAHTH AiarHoCTHKy aTMOcHEpH 3eMJii Ta BHpiuyBaTH 

3aB1aHHA NIIBHIIEHHA TOYHOCTi HaBirauiÄHOro 00J1aIHaHHA, OCHOBHHM IKepeiOM 

noXHÓOK AIA AKHX i ¬e npouecH B aTMOcHep1 IJiaHeTH. 

3a3HaueHe BHUIe oõyMOBJIHOE aKTyaIbHiCTb AHcepTauiMHoi poóOTH, MeTOHO 

AKoi e po3B 13aHHA 3aAay MOHiTOpHHry Ta BH3HaveHHA mapaMeTpiB AOBKiIIA3 

BHKOpHCTaHHAM BHIIpOMIHIOBaHb HasBHHX CHCTEM Ha3eMHOrO Ta kocMiYHOro 

oa3yBaHHA. 
3B'a30K po60TH 3 HaykOBHMH IporpamaMH, MJ1aHaMH, TeMaMH. 

yAncepTauii HaBejeHo y3araibHeHI pe3yibTaTH AOCIiIKEHb, OTpHMaHi 

aBTOpoM B nepioA 2003 - 2020 pp., 3acHOBaHi Ha iporpaMax, iaHax i 

JOCI1AKEHb THCTHTYTYy paniodi3HKH Ta 
AepxÓ0IKETHHX 

eneKTpoHÍKH iM. 0. A. YcuKOBa HAH YkpaïHH 
«IpocTopoBO-yacoBi HecTauioHapHi eJieKTpOMarHiTHÍ Ta akycTHYHi B3aEMOAii 

B CHCTeMi aTMOcHepa - Mope - peyOBHHa, BILJIHB CTaHy cepejoBHLYa Ta CKJ1aJHHX 

Bi1OMBayiB Ha lHCTaHLIMHY AiarHOCTHKy npH JiOkauiÄHOMYi perpaHCJIALIÄHOMY 

30HIy BaHHi Ta Ha MeTeopHHH pai03B 130K (LUH¢p «06pii»), Aka BukKOHYBaJ1aca B 

nepio i3 01.01. 2013 p. 1o 31.12. 2017 p. Ha nincraBi IlocranoBu Bropo BdA HAHI 

yKpaiHn BiI 23.05.2012 p., iporOKOI Ne 5, No nep*aBnoi peecTpauii 0113UO00048 

TeMax HaykOBHX 

(BHKOHaBeub),. 
«BHKopHCTaHHA BHIIpOMHHOBaHb lITyYHHX cyInyTHHKiB 3eMJII Ta TesieBi3iÄHHX 

11eHTpiB JJIA NOCJILUKEHHA aTMOCHepHHx iipoueciB», Unop «JiarHocTHKa» (2013 - 

2014 pp.), No JlepKaBHoi peccTpaii O1130002976 (BHKOHaBeub), aka BuKOHy BaJiacb 
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BL 
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(MONN) 

aIHOSEUT XMA I KI UIIHELD XHHUIEIHSrAL 

LHOHOINO X.HSLedixOuO IMBTredox mnduew KLedeue WIBRHeIOHdoXHa & yImHELO 

xuHaOWored kreHiHo LHOHOINO XUHIred1nouo xMHEId eex,aconaeEa IHhHLOuLRLO 
OHOMTToo IAEX O1OHHMHOT & IHHBHEIdou a HWHITBN 'Noxody I WodioneIr 

6HOIreduo xMHkndrHJurmn E Ko9Loerexo oJoN« Iheiru 'edoedora oJOHhHdiaNH 
DHerauN o10Hr(xa el knkdio o1083Hxdesou rTousod 'urnsx 1OHL[HIENOdLNOre 
KHHOHSIaouk OH3Turoor oHsIreLHoNudauoxg 'suedresx xHHh[Jen yoiooan1OBIr 

PIIHaOrodao KIHudoLIHOW IHHELOHdoxna 
NaLOH Bm xoLjmad xHHHOLHE xHHONTIdEod xuHLHeLOnrianDH KcaLHHO ÁITOLON 

OHOrgodsod 'so13,g0 xMHBdijaou ra xuLagris gureHimo BHHIITMa aNIMdoire 
HNgodeod el imexoronred waLOno xMHauoeu-OHSHIND KHHOraKva NHLOHdaLNBdeX 

BH AHeaOHOBE o109HImHroxaVH 

HLKg LAxon pNs 'aHoseueIr XX L XXA HMHeLO XHHIreaeradair aureHIns 
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OHIregor areHIMo KHHeLOndoxuaAnro1aW OHrgodeod 3HHeEOIHINOduva 
o101KHMdu xsmeendsrou xMHEId eH umHeio (x) xuaoHExONLOdox XHH#ONOITEd 

OHLeLHONHdoLuONA 
XMHBdLIaou 

dLua el BHHOIABHS .9OHLer HXHIMO KI ÁxArO1ON OHOrgodsod Lodum HJIÁNO 
LO9HTYdeo sit xeoed1 xuHyidgoeE xHHNOEndu eH ÁireHIM .LOOHsnOHOLH. XBH;NE 

Ou dodoouodi a aidem xuhoieanga xuagodoaH/ unLOHdoixedex OHOItUTOOr 
OHIreLHONHdouoxg "joed1 giuuidgoBE EH BIureHIuo (XMA) XuEoqMaxONIodoxedisuk 
ITÁLIITUNe ou dopoouodi HOLOOEMLOBITa XHHHIINEddod HnHImO KxnTOLON
onargodeod .1ogoduHumeldoour K "H1090deNMLONdaLNEdex euqureEg
(moaeHONna) +¬OEO0N81o Lmedis39d 1oHaexdor aN 't aN LroNOLOd1u "dL1oT 90°90 
I1a AHVH VD8 odoig HaoHE100.1 18eLDrI BH °d TTOTTUIE ou d 8107 10' 10 
rodou a Bo913ÁHONH8 eXB (.7-MIdgo, dhum) «ÁxEK,aE BL HHHIHY !L1OrOxa 
HXHLDIdoH IITeXOrored nargodu bHH3m1dns b1rm KHHELOMdoxua x. el BHnaohad 

-Eiraor INaLOHO a qiruax xHHhHLOÁNe ! XHHLIHIENOdINOIr IronOvEg» 
(ueLa y-T) 0D1 oN bl E0' +O IIa eL (1IeLo y-ID 9S iN EI70 10 U1a HHIed»f 

HVH uEadI WBHHOMIKdoueod ee rdd 9107-TIOT BH HOMI|uroor xHHh[NOON 

XHaONÁEH &HHIPd»A HVH HWediodu 1OHONOIIuNO 1O8O9IriI or OHri4our1a 

areHIM HMHLOHdeLxedex IH9IedLxOuO OHOKTILrOOI 
KHHe8ÁTHOE NaLOHO XHHAHOeI OHAHLHe aLLNO,90 
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Po3po6ieHO MeTOJIHKy BHKopHCTaHHA CHrHaJiB T HCC uiA OUIHKH CTaHy 

MOpCbKOi 1OBepXHI Ta eKenepAMeHTaTbHo BCTaHOBJICHO, IIIO CHrHaJIM HaBiraui ÄHux 
cynyTHHKIB BI1ÓHTi Bil MopCbKOi noBepXHi uyTJIMBi 10 3MiHM ii CTaHy Ta cTyieHa XBHJIIOBaHHA. 

Tlo eKCIIepHMeHTaJIbH0 OTpHMaHMX 3MIHax IHTEHCHBHOCTI CHrHaTy Ha 
3a06piñHHX Tpacax B cepeJHin CMy3i InpOT BCTaHOBJIEHO, 1O npH3eMHHX 

CTaTHCTHKH 3aBMHpaHHA, KOeoiieHTIB BIIPMTTA 1 BHCOT 1HBepCiMHHX wapiB 
onncyioTbCA CTaHnapTHO1O TaycOBO1O MOIeILO Ha BIIMMIHY BIA po3TOALTy 
epekTHBHOrO rpaicHTa iHAeKCy pecbpakuii B luapi, icTOTHOMy UA IOLIMpeHHA 
paioxBHJIb Ta po311OAUIy WBHIKOCTi nepeMiueHHA IHBepciMHHX apiB. 

Po3po6ieHo MeToAHKy CHHTe3y HeeKBiIHCTaHTHHX po3piMkeHHX aHTeHHMX 
peuiTOK 13 BHKOpHCTaHHAM BJ1aCTHBOCTeM MariuHHx KBaIpaTiB. 

Po3poóTEHO IMITauiÄHy MOIeJIb 3aBan, CTBOpIOBaHHX BHTipOMIHOBaHHAM 
paioMoBHHX CTaHiM, Ha oCHOBÍ BKIaneHHX ABOKOMnOHeHTHHX HaiBMapkiBCbKHX 
npoieciB, 1O BpaxoBye HaABHiCTb ABOX Ha3 pi3Hoi iHTeHCHBHOCTI, AKi Hi3HYHO 

3yMOBJIeHI AHCKpeTHHM xapaKTepOM MOAyJIHOOYHX CHrHaTIB paiioMOBHHX CTaHLUI 

3anponoHOBaHO BHKOpHCTaHHA amapary MKCK uIA onHCy CTaTHCTHYHHX 
B3aCM03B' 43KIB pi3HHX cneKTpaibHHX KOMnOHeHT CHrHany panioMOBHMX CTaHUIÄ. 
TIp AOCIiIKeHHI KoepiuEHTIB B3acMHOI Kopeiaii pi3HHX cmeKTpaIbHHX 

paniomoBHHX KOMIIOHeHT B cieKTpax CHrHaniB CTaHLI� KX A1arma3oHy 
ekciepHMeHTaibHO BCTaHOBJIEHO, 1O IOABa AOJaTKOBHX eJieMeHTIB 13 BHCOKOHO 
KopeiAiEHO Ha yacTOTax rapMoHIK MO*e CBlAUHTH ipo HaABHICTb HeJlIHIÄHMX 

enOTBOpeHb B panionpnÄmanbHOMy TpaKri. 

0órpyHTOBaHiCTb i 10CTOBIPHICTb OCHOBHHX I0J1OKEHb BHCHOBKIB Ta 

pekOMeHauiñ, cdopMyI bOBaHHx y AHceprauiï, oÑymoBIeHO: 
ITKOO nOCTaHOBKOHO cHopMyJIbOBaHO1 IpoOiEMH Ta ck1ajoBHX 3aja4, 

nepekoHHBHM 0ÑpyHTyBaHH9M HeoóxinHoCTi ï BnpiueHHS. 
MeToAn4HOO U1JIiCHICTHO AHcepTauii, Aka BKJIHOYaE AK TeopeTHYHI MeTOAH 

CTaTHCTHYHOI paniodisMKH, panioTexHiKn, 
CTaTHCTHuHHx piieHb, Tak i ekciepHMeHTaIbHi MeroAn. 

BeiHKHM 0OCArOM npOBejeHHX eKcnepHMeHTaIbHHX AOCLIKEHb y HaTypHHX 

MaTeMaTHYHOI CTaTHCTHKH, Teopiï 

yMOBaX. 
YaronxeHHAM OTpHMaHHx pe3yIbTariB i BHCHOBKiB i3 cyuacHnMH Hi3uuHHMu 

MOJeiAMH, IepeBipkoo 3anponoHOBaHHx cniBBiJHOIeHb AXOM 3iCTaBieHHA 3 
eKciepHMEHTaJibHHMH naHHMH. 

TIpaKTuyHe 3HavenH npoBeneHoi aBropoM poÑoTH no1arae B HacrynHOMy: 
OuinkH EIP iiraka, uIO CnoCTepiracTbe B Aocainax, cBinvaTb o MOKIHBOCTI 

BHKOpHCTaHHA I OCBITIeHHA 1OBITpAHoro crany B KX nianasoHi noBepxHeBy 

XBMJIHO BeprHkabHOi noiapH3auï ra npu 1opiBHAHHHX nOTeHuianax PJIC 36iIbuIHTH 

1aLHiCTL BMBICHH y 1opiBHIHHÍ 3 JAianasoHoM HanBncOKHx vacTOT (HB4) B KX 
iaiasoHi no 300 paziB. 

MeToinKa BHKopHCTaHHS HaBirauiMHHix cynyTHHKIB CHTHaiIB MOKE 

acTocosyBaThcaUIA JA1arHOCTHKH Crany uiacTHJIbHoi uOBepxHi. 



4 

MeTOHka cHHTe3y HeeKBiIUCTaHTHHx po3pi+KEHHX aHTeHHHX peuITOK MOKe 

BMKOpHCTOByBaTHCA AA KOHCTpytOBaHA BeNHKHX aHTeHHHx peuiroK 3i 3MeHweHOo 
KIJIbKICTO eJieMeHTIB Ta noBHMM noKpHTTAM npoCTopoBHX yaCTOT. 

BHKopHCTaHHA anapaty MKCK MO*e 3aCTOCOByBaTHCA n1a MOHITOpuHry 
HeiHiÄHHX cHOTBopeHb B panionpniMaibHOMy TpaKTi. 

IlOBHOTa BHK1aay ocnoBHHx pe3yJ1bTaTiB anceprauii. Ananis iyQnikauii 

aBTOpa IOKa3aB, uo BOHH MarOTb yci HeoQxiIHi enemeHTH, 1o niAkpeciiOKOTb 
iOBHOTY po3kpHTTA po3poóneHAX nHTaHb. Pe3yibTaTu AncepTauiHHoi po60TH AOCHTb 
mOBHO BHCBITJJEHO y BianoBiaHHx nyóiikauiax, uo BKJIOuarOTb 15 CTaTe 

onyoJIkOBaHHX B *ypHaiax i 36ipHuKax, ski BXoIATb 10 BiAnOBiAHOro nepeiKy 

chaxoBHX BMJNaHb VkpaïHn 3a eneuiaibHiCTKo 01.04.03 paniodi3uka. Po60Ta Mae 
OCTaTHHO anpoõauiO Ha 11 MiKHapoAHHxi BceykpaiHCbKHx KOHHepeHuiax y BHrIAAi 
12 1onOBineH. 

MICT Ta eTpyKTyPpa aBTope¢epary uiIKOM BÌANOBiIaHOTb 3MiCTy, CTpyKTyp1, 

oCHOBHHM nonOKeHHAM Ta BuCHOBKAM Anceprauii. 
3ayBaeHHS Ta Hejoniku. Bia3HavaioYH BHcOKY HaykoBy Ta ipaKTHYHy 

3HaHMICTb po6OTH Ta niaTBepIxy1o4n o6rpyHTOBaHicTb BHCHOBKIB M OTpHMaHMx 

pe3yibTaTIB, no cyTi îx 3MiCTy HeoóxinHO 3poónTH HacTyIIHi 3ayBaxeHHA: 

byio 6 KopHCHAM nopiBHANTH CraTuCTHYHi XapaKrepnCTHKH BinóHBarOYHX 

HBepciHHX LIIapiB B TpoMocHepi ra Bin6uTHX Bin HAX CHrHaniB, AKi 6yno OTpHMaHO 
AA CepeAHI CMyTH UHpOT 13 perioHaMH, AKi MaroTh ÍHTÍ KIHMaTHYHI yMOBHM. 

Tlpw po3paxyHKy KoepiuieHT*B BIIÓHTTA CHrHaJiB THCC Bi16HTHX BiAa 
MOpcbkoi nOBepXHi ÓyJ1o 6 KopHCHHM BpaxyBaTH BILIHB AiarpaMH cipAMoBaHOCTI 

npnÄMaIBHOÍ aHTeHH. 

TlokasaHo BILIHB MOopcbKoro xBAIHOBAHHI Ha xapakTepHCTHKH A3epkaTbHOro Ta 

AHDy3HOro BiJÕNTTA, OAHaK BiICyTHi eMIiupHYHi 3aIeKHOCTI, Io nOBA3yOTb Ui 

xapakrepHCTHKH. 
mo EIIP nOBiTpAHHX o6eKTiB EkenepMeHTaJIbHO BCTaHOBJIEHO, 

BepHTHKaibHiM Ta ropH30HTaibHiH noIsPA3aLiAX B KX ianasoHi MO*YTL CAraTH 

THCAY KBa1paTHHX METpiB, ONHaK BiAcyTHIH aHaii3 IrepcIeKTHBHOcTi BHKOpHCTaHHA 

LHX noIApu3aui B aKTHBHO-I1acHBHHX CHCTEMax npH ix BAIBIEHI. 

3anponoHOBaHO MOJeIb Ta AOCJIlIKEHO XapaKTepHCTHKH 3aBan aKTHBHO- 

aKTHBHO-1acHBHHM cHCTeMaM KX aianasoOHy Ha repiTopiï VkpaïHM, onHaK, Qyno 6 
KopHCHMM A13HaTHCb, HackiIbKH BOHH MO*yTb BHKOPHCTOByBaTHCb IA Onucy 3aBan 

y 1HIMX perioHax 3eMni. 

Ha 

Pa3oM 3 TuM, BKa3aHi 3ayBakeHHA He nopyuy:OTb npHHUANOBO cyTb po6OTH, 
He BIIMBaiOTb cyTTEBO Ha KiHUEBI pe3yIbTaTH AocJLIKEHb, He 3MeHIyOTb HaykoBy 

3HayyuicTb i akTyaibHiCTb AHcepTauiï Ta He 3HHKy:OTb BHCcOKy ouiHKy HaykOBOoro 

pIBHA po6OTH. 

3araibHHM BHCHOBOK 1O poõOTi, He 3BaKakOHH Ha 3a3HaveHi 3ayBaxeHHA, ¬ 
no3HTHBHHM. ucepTauiÄHa po6ora IlonoBa 1.B. " MOHITOpHHr 1oBkiIa 3 

BHKOpHCTaHHAM BHnpOMIHIOBaHb icHy1o4Mx paiOCHCTeM HaseMHOro Ta kocMiYHOro 



0a3y BaHH" c 3arepuennM i uiicHHM nOCIinkennaM 3 iTKoro crpyKTyporo i 

1OTIIHM BHK1aNaHHSM MaTepiany, B SKOMy p038's3aHo BaxiHBy HayKOBy 3a1ay, a 
BI1OopaxeHi B HBOMy HOBi HaykOBO 06rpyHTOBaHi pezy1bTaTu MaiOTb cyTTEBe 

3HaienHs M nonanbuoro po3BHTKy aKtyaTbHoro Ha cboroAHi paniopi3nuHoro 

HanpaMKy - MOHITOpuHry 10BKin1s 3 BHKopucTaHHAM BupoMiH1OBaHHA icHytoUHx 

Ha3eMHHx i cynyTHHKOBHX paiiocncTeM. 
3 ypaxyBaHHAM akTyaIbHOCTi, HaykOBoi HOBH3HM, TeopeTHYHO Ta npaKTHYHOi 

3HauyuioCTI pesybTaTiB BBaKarO, IINO cepTauina poooTa TlonoBa I.B. 
MoHITOpHHr nOBKis 3 BHKopueraHHaM BHIpOMiHIOBaHb icHyrouHx paniocHCTeM 
Ha3eMHOro Ta kocMiYHoro 6a3y BaHHa " noBHiCTO BiANOBinae BAMoraM «llopAAKY 

pHcyKeHHA HayKOBHX CTyneHiB» 1o AHcepTauiH Ha 3noóyTTA HaykOBoro CTyieHA 
kaHiaTa Hayk, a ii aBTop, IlonOB Irop BoioAHMpoBH4, 3acnyrosye Ha 
TpHcynxeHHA ÃOMy HaykoBoro CTyneHa kaHAnnaTa pi3nKO-MaTeMaTHYHHX Hayk 3a 

cneuiaibHicTio 01.04.03. paniopi3uka. 

OpiuinHH� ONOHeHT 
CT. Hayk. criiBpo6iTHHK, 

npopekTOp 3 HaykOBoi' poÑoTH 

HauioHaIbHoro aepokocMi4HoroBIBepCReTy 
iM. M. E. KykoBcbKoro ,,XAN 
1OKTOp TeXHIYHMx Hayk B.B. IlaBTIKOB 

No020 HOmeH HIW 
06676 

* HIN 
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