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Po3po6nuku: IlectoBa Ipuna OnekcanpiBHa, KaHIUAAT TEXHIYHUX HAYK, CTAPIINN JTOCIIIHHK,
3aBiayBayvKa JJabopatopii MeToAiB 0OpOOKH JaHUX TUCTAHIIMHOTO 30HIYBAaHHS MPH BiJUTLI1
reonpOCTOPOBOTO MOICTIOBaHHS B aepokocMiuHuX nociimkenusx [TAK/I3 II'H HAH Ykpainu.
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CxBaneno: Buenoio padoio [epocasnoi ycmanosu «Haykoguil yenmp aepoKOCMIidHUX OOCIONCEHb
3emni Incmumymy eeonoeiunux nayk Hayionanovnoi akademii nayx Yxpainu»
npomoxoin 6i0 «17» eéepecnsi 2024 poxy Ne 1.

I'osioBa BueHO1 paaun
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YyeHull cekperap BYEHOI pajiu, 4 :

K.T.H., CT. TOCIIIJHUK q Anna XMXHAK



1. Mera quCHUNIIHM — O3HAMOMJICHHSI aCIipPAHTIB 13 METOJOJOTIYHIMH OCHOBAaMH METO/IiB
pamapHoi iHTepdepoMeTpii, IX 3acCTOCYBaHHS B JOCTIDKEHHSX IPHPOJHOTO CEpPEJOBHINA Ta
(opMyBaHHS HABUYOK OOPOOKHM paJlapHHX JaHUX Ta aHAI3y 1X 4aCOBHUX CEpii.

2. Bumoru 10 BHOOpY HABYAJIBHOI IHCHUILTiHN:

—IMTUIOM Marictpa ojiHi€l 31 CrenialbHOCTEH raimy3i HayK Ipo 3emitio abo TelIeKOMYHIKallii;
— HasBHICTH 0A30BUX 3HAHb TEOPii PO3MOBCIOIKEHHS €IEKTPOMArHiTHOTO BUITPOMIHIOBAHHS;
— HasBHICTh 0230BUX HABHUYOK 0OPOOKH aepOKOCMIYHUX 300pakeHb 3¢MHOI ITOBEPXHi;
—0a30Bi 3HAHHS 3 HAYK PO 3EeMJTIO.

3. AHOTalif HABYAJILHOI JUCIUILTIHH

IIpeamerom muctmiuiink € meroau pagapuoi intepdepomerpii (INSAR) ta ocobiamBocTi ix
3aCTOCYBAaHHS Ul JOCHIJDKEHHS HPUPOIHOTO cepenoBHia. HaBualbHUIl Kypc TaKOX BKIIOYAE
(dhopmMyBaHHS HaBHYOK OOPOOKHM OKPEeMHX paJapHUX 3HIMKIB Ta aHai3y 4YacOBOTO POy 3HIMKIB.
OcobnmuBy yBary Oyae NUpHUIUIEHO TEXHOJOTIT 3acTOCYBaHHsS panapHoi iHTepdepomerpii s
BU3HAYCHHS HEOE3MEYHUX IeOIOTTYHHX MPOIIECIB IPUPOIHOTO Ta AHTPOIIOTEHHOTO XapaKTepy.

4. Ilini HABYAHHS !

[Ticns 3aBepieHHS KYpCy aclipaHTH 3MOXYTh:
— BUKOHYBaTH N0OY0BY M(POBOI MOJEIi MIiCIIEBOCTI 3a JaHUMH 3 paJapiB 3 CHHTE30BaHOIO
areprypoto (PCA, SAR);
— BU3HAUYATH 3a JaHUMH YacCOBUX Cepiil pagapHHX 3HIMKIB 3MiHHM CTaHy 3€MHOI IOBEpXHI,
MPOBOJIUTH MOHITOPUHI HEOE3MEYHHX TI'eOJIOTIYHUX IPOLECIB MPUPOTHOTO Ta AHTPOIOTCHHOTO
XapaxTepy;
— 00poONATH KOCMIYHI pajapHi 300pakeHHS Ta Ha3eMHI BUMIPIOBAHHS Il 3aCTOCYBaHHS
METOJTy IMTOCTIMHUX BiJJOMBAYiB.

5. Pe3yabTaTH HABYAHHSA:

Pesynomam naguanus Biocomok y
(1. 3matw; 2. BMiTH; 3. KoMyHiKarlisi; 4. aBTOHOMHICTh Dopmal. Memoéu Dopma/Memodu | nidcymxosiii
Ta BiANOBIJANLHICTE) BUKNAOAHHSL § ouiniosans oviryi 3
Kon Pe3ynbTaT HaBYaHHS RABYUARHA oucyunninu
1.1 | Teopemuuni ocnosu oanux ompumanux 3 |Jlexyis Ycue onumysanns (0o 5%
PCA
1.2 | Teopemuuni ocrnosu padaproi Jlexyis Ycue onumysanns (0o 5%
inmepgepomempii
1.3 | Memoouxu nocmiiinux 6iobousauie ma Jlexyia Ycne onumysanna | 0o 10%
bazosux ninii
1.4 |Ilonepeonio 0bpobra padapHux Jlexyis, Bukonanus 0o 15%
KOCMIYHUX 3HIMKIG npakmuume npakmu4Hoi
3aHaAmMms pobomu
1.5 |3acmocysanns memodie padapnoi Jexuyis, Bukonamnns 0o 15%
inmepgepomempii 01 2eodizuyHux npakmuume Npakmu4Hol
00CNIOJHCEHD 3AHAMMSA pobomu
1.6 | Texnonoezito ma ocobrusocmi pozeopmku |Jlexyis Ycue onumysanns | 0o 15%
Gaszu npu ingepghepomempuurnomy
Memooi
2.1 | Buxonysamu éucoxopignesy 00pooOKy Ilpakmuuna Bukonamnns 0o 15%
PAOApHUX KOCMIYHUX 3HIMKIE, poboma, NpakmudHol
ompumyeamu yugposi mooei camocmiuta pobomu
Micyeeocmi, a maKkoxic 3MiHU NOBepxXHi | poboma
2.2 | Obpobasmu uacosi psiou paoapHux Ilpakmuuna Bukonamnns 0o 10%
KOCMIYHUX 3HIMKIB poboma, npakmu4Hoi
camocmitina pobomu




poboma

3.1 | O6rpynmosysamu moxciugocmi Jlexyis, 00 5%
3aCcmMoCcy8ants Memooie paoapHoi NpaKmuyHa
iHmepgepomempii 8 00CAI0NHCEHHAX poboma,
nPUPOOHO20 CcepedosuLa camocmiuta
poboma
4.1 | Buxopucmogyseamu ompumaHi 3HaHHs. Ilpakmuuna 00 5%

npu 00poYi AepoOKOCMIYHUX OAHUX Md poboma
OYIHI0BAMU MOYHICMb MA
eghexmuenicmos Memoouxu

CTpyKTYypa KYpPCY: JeKyiiHi i npakmuyuui 3aHamms, KOHMPOJIbHI 3aHAMMs, CAMOCMIUHA poboma
acnipaumis.

6. CuoiBBiIHOIIEHHs] pe3yJbTATiB HABYAHHS [JUCUMIUVIIHM i3 MNPOrpaMHUMHU
pe3yJbTaTaMHu HABYAHHS

Pe3yabTaTn HaBYAHHS AUCUMILIIHU
1.111.21.3(14/15|16(2.1|2.2|3.1|4.1

IIporpamHi pe3yJIbTaTH HABYAHHSA

PHO1. MaTu nepenoBi KOHIENTyalbHi Ta
METOJIOJIOT1YH1 3HAaHHS 3 HAYK MPO 3eMITI0, 30KpeMa
3 IUCTaHIIHHUX aepOKOCMIYHUX JOCIIPKEHb
MIPUPOJIHOTO CEPEAOBHUIIA, 1 HA MEXI1 MPEAMETHUX
ray3ei, a TakoX JOCIITHUIbKI HABUYKH, IOCTATHI
JUIS IPOBEIEHHS! HAYKOBUX 1 MPUKIIATHUX
JTOCITIJPKEHDb Ha PIBHI OCTAHHIX CBITOBUX JIOCATHEHB
3 BIATIOBITHOTO HAMpsIMy, OTPUMaHHS HOBUX 3HAHb
Ta/abo 3/11HCHEHHS THHOBALIIH.

PHO2. Po3po6usitu Ta 10CiIKyBaTu
KOHIIENTyaJIbH1, MAaTEMaTHU4H1 1 KOMIT IOTepH1
Mozen 3emii, il reocdep Ta mporecis, 10
BiIOYBalOThCS B HUX, €PEKTUBHO BUKOPHCTOBYBAaTH
X JJ11 OTpUMaHHS HOBUX 3HaHb Ta/a00 CTBOPEHHS
IHHOBAIITHUX MPOJYKTIB y HayKax Mpo 3eMIIo Ta
JOTHYHUX MDKIUCIUTUTIHAPHUX HaAIpsMax.

PHO3. 3acrocoByBartu 3arajibHi NPUHIIMIIN Ta
METOAM MaTeMaTUKH i MPUPOTHUYUX HAYK, a TAKOXK
Cy4yacH1 METO/IM Ta IHCTPYMEHTH, IU(POBI
TEXHOJIOTI] Ta Crelliaai30BaHe MporpaMHe
3a0e3neueHHs UTSt TPOBA/KEHHST TOCIIKEHD Y + |+ |+ |+
cdepi HayK TIpo 3eMITt0, 30KpeMa, TUCTAHIIHHUX
AePOKOCMIYHHUX JIOCIIJKEHb PUPOAHOTO
cepe1oBHILA.

PHO04. ®opmysroBaTH i HepeBipsITH TOTE3H;
BHKOPHUCTOBYBATH ISl OOIPYHTYBAaHHSI BACHOBKIB
HAJIeXKHI JOKa3H, 30KpeMa, pe3yabTaTu + |+ |+ |+ |+ |+
TEOPETUYHOTO aHAaJi3y, eKCIICPUMEHTAIBHUX
JOCTIPKEHb 1 MAaTeMAaTUYHOTO Ta/a00




KOMIT FOTEPHOT'O MOJICTIOBaHHSI, HasIBHI JIITEpaTypHI1
JaHi.

PHOS. IInanyBaTH i BUKOHYBaTH €KCIIEPUMEHTAJIbHI
Ta/ab0 TEOpEeTUYHI AOCTIHKEHHS 3 HAYK ITPO 3eMITIO
Ta TOTUYHUX MDKAUCHUIUTIHAPHUX HAMPSAMIB 3
BUKOPUCTAHHSM CYYaCHUX IHCTPYMEHTIB Ta
JOTPUMaHHIM HOPM npodeciiiHoi 1 akaneMiuHo1
€THKH, KDUTUYIHO aHAaJi3yBaTH PE3yJbTATH BIACHUX
JOCTIKEHB 1 pe3yIbTaTH IHITNX JOCTITHUKIB y
KOHTEKCTI yChOT0 KOMIUIEKCY Cy4YaCHHUX 3HAHb
IOJI0 TOCIiPKYBaHOT MPOOIEMH.

PHO6. I'mu6oko po3ymiTH 3arajibHi IPUHIIUAIIN Ta
METOJIM HayK MPO 3eMIII0, & TAKOK METOI0JIOTIIO
HayKOBHX JOCJI/PKEHB, 3aCTOCYBATH iX y BIACHHX + |+ |+ |+ |+ |+ ]+ |+ |+ ]|+
JOCTIPKEHHSX Ta y BUKJIAJAIbKii MTPAKTHILL.

PHO7. 3actocoByBatu Cy4acHi iHCTpYMEHTH 1
TEXHOJIOT1i OUTYKy, 0OpOOJICHHS Ta aHaTi3y
iH(popMallii, 30KkpemMa, CTATUCTUYHI METOIU aHAII3Y
JAHUX BEJTMKOTO 00CATY Ta/ab0 CKIIagHOT + |+ |+ |+ |+ |+
CTPYKTYpH, cliellianizoBaHi 6a3u 1aHuX Ta
iHpopMariiiHi CHCTEMH 1 TEXHOJIOTII.

PHOS. BinpHo npe3eHTyBaTH Ta 0OroBOPIOBATH 3
(baxiBisgMu 1 HeaxiBISIMHU PE3yIbTATH TOCIHIKEHb,
HayKOBI1 Ta MPUKJIaIHI TPoOJIeMU HayK PO 3eMIIIO,
KBaJTi(hiKOBAHO ONPUIIIOAHIOBATH B TOMY YHCII
1HO3eMHOIO MOBOIO Pe3yJIbTaTH JIOCIIKEHD Y
HAYKOBUX MyOJTIKalifgX Y MPOBIIHUX MIXHAPOJHUX
HAyKOBUX BHUJAHHAX Ta HA HAYKOBUX 3aX0Jax.

PHO9. Po3po6isitu Ta peanizoByBaT HayKOBI
Ta/abo IHHOBAIlIIHI IPOEKTH, SIKi JAIOTh
MOJKITUBICTh TIEPEOCMHUCIIUTH HAsIBHE Ta CTBOPUTH
HOBE IITICHE 3HaHHA Ta/a00 mpogeciiiHy NpakTHKY i
PO3B’A3yBaTH 3HAUYIIl HAYKOBI Ta TEXHOJIOT14HI + |+ |+ |+
po0JieMH y HayKaX Mpo 3eMITI0 3 BpaxyBaHHIM
colialbHUX, EKOHOMIYHMX, €KOJIOTIYHHX Ta
MIPaBOBHX ACTIEKTIB.

7. Cxema ¢opMyBaHHS OLIHKHU:

7.1. ®opMH OLiHIOBAHHS ACHiPAHTIB
1. Cemecmpose oyintosannsn:
1) Kommponvna poboma «3acmocysanns memoody d-INSAR onst docnioscennss nacnioxie
semnempycie» — 10 6anie (pybisxcua oyinka — 6 6anis).

2) Oyinka 3a pobomy Ha JeKyiuHUX ma npakmudnux 3ausmmsx — 50 6anie (pyoiocna oyinka
— 30 6anis)



2. ITiocymrkose ouinrosannsn y opmi icnumy:. maxcumanvha oyinka 40 oanie (pybiscna
oyinka —24 6anu). I1io uac icnumy acnipanm 6UKOHYE peanizayito NPOEKMYy 3 UKOPUCIAHHAM 3HAHb
ma 6MiHb i3 3ACMOCY8AHHA Memo0ié padaphoi iHmepgepomempii 8 00CAIONCEHHAX NPUPOOHO20
cepeoosuwa. Iliocymkose oyintoeannusa y ¢hopmi icnumy ne € 0008’°a3K06um, npu 6i0Mo6i 6i0
yuacmi y oauniii ¢hopmi ouiHO6AHHA ACHIpAHmM HE OMPUMAE BIONOBIOHI OANIU 00 NIOCYMKOBOT
OUIHKU.

Pezynomamu nasuanvroi disnonocmi acnipanmis oyinoromocs 3a 100 6anbHO0 wWKAI0M0.

3arajibHa OLIHKA BHCTABJISAETLCA 32 Pe3yJbTaTaMH Po0OTH ACHIpaHTAa BIPOAOBK CeMeCTpPy Ta
MiJICYMKOBOT0 oOIiHIOBaHHS Yy opmi icnury, sx cyma (npocma abo 36adicena) Oanis 3a
cucmemamuyny pooomy 6npoooedxic cemecmpy ma 0anié OMpuUMAaHUx 8 pe3ylbmami NiOCYMKO8020
OYIHIOBAHHSL Y (hOpMI icnumy.

CemecTpoBa KiIbKicTh 0aiB 3a IKP (nincymkoBa koHTponbHa po6oTa) uu/ab6o MincymkoBa
ceMecTp icnuT OlliHKA
Minimym 36 24 60
Maxkcumym 60 40 100

Acnipanm He donyckaembcsi 00 RIOCYMKOB8020 OUIHIOBAHHA Y hOpMI icnumy, sKWo nio uyac cemecmpy
Haopas menue 20 oanie.

7.2. Opranizanis ouwiHwBaHHSA: Koumponv 300icHIOEMbC 30 MOOYIbHO-PEUMUHE0B0I0
cucmemoro ma nepeobauae: 4 nexyii ma eukonawHs 3 npakmuuHux pooim (Oe acnipanmu Maromo
NPOOEeMOHCIMPY8AMU AKICMb 3AC60EHUX 3HAHb MA BUPIUUMU NOCMABIEHT 3a0aUi 8UKOPUCTNOBYIOUU
OKpeciieHi gukiadayem memoou ma 3acoou) ma npogedenns 1 koumponvroi pobomu. Iliocymxose
OYIHIOBAHHS NPOBOOUMBCA Y (YOPMI RUCLMOBO-YCHOSO ICRUMY.

7.3. llIkana BignoBigunocTi

Bigminno / Excellent 90-100
Ho6pe / Good 75-89
3anosiabHo / Satisfactory 60-74
Hesanosiabho / Fail 0-59

8. CTPYKTYPA HABYAJIbHOI JUCLUILJIIHU
TEMATUYHUM IJIAH JIEKIIA I MIPAKTUYHUX 3AHATH

Ne KinbkicTs rogun
. /;1 Hassa Temnu el NpaKTHYHi Camocriiina
podora
1 Tema 1. Teopemuyni ocHo8u Memodie padapHoi 5 4
inmepgepomempii.
Tema 2.  Kowuyenyia  ma  3acmocy8awHHs
2 oughepenyitinoi paoapHoi 2 4
inmepghepomempii ma pozeopmxu ¢azu
Tema 3. 3acmocysanns padaproi inmepgepomempii
3 0151 2€0N02TUHUX MA 2e0I3UUHUX 4 4
00CNIOMHCEHD.
Tema 4. Ananiz uacosux cepii padapHux 3HIMKIs.
4 Memoou nocmitinux 6iobusauie ma 6a3068ux 4 4
NI, JJoyinbHIiCmb NONIbOBUX OOCTIONCEHD.
Ipaxmuyuna poooma 1. Ilob6yoosa yugpoeoi moodeni
5 micyesocmi 3a padapuumu 3uimxamu ¢ SNAP. 4 6
Ocobausocmi npoyedypu pozeopmru gasu.




Ilpakmuuna po6oma 2. Busnauenns 3cygonedesneunux

6 OLISIHOK Q0CTIOHOL mepumopii 3a padapHumu 4 6
Oauumu
7 IHpaxmuuna poooma 3. Obpodxa padaprux 3HIMKIG 3a 6 4
Memooom NOCMIUHUX 8100UBAYIS.
Koumponvna poboma
Icnum 3 oucuunninu 2
Bceboro 3a cemecmp 12 16 32

[pumiTka: citig 3a3HAYUTH TEMH, BHHECCHI HA CAMOCTilfHE BUBYCHHS

3aranbHuii 06csar 60 200., B TOMy 4nCIi:
Jlekuiii — 12 200.

[IpakTruni 3aHATTSA - 14 200.
CamocriitHa po6ota - 32 200.

Icnum — 2 200.
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3acTocyBaHHA METOAMKH panapHoi intepdepometpii INSAR amst o1iHKM 3CYBHUX MPOIIECIB.
[ToHATTS MPOCTOPOBOTO, CHEKTPATBHOTO Ta PAAIOMETPHUYHOTO PO3PI3HEHHS.

BusnaueHHs 3cyBOHEOE3MEYHHX IISTHOK JOCIIITHOT TEPUTOPI 3a paapHUMH JTaHHUMHU.
Metononoris  BU3HAYeHHS 3MillEHb 3€MHOI TOBEPXHI HA OCHOBI  TEXHOJOTil
mudepeHIianbHoi paaionokariinoi inteppepomerpii (DInSAR).

BruiB yacoBoi neprneHauKyJISIpHOI JTiHIT JaHUX cynmyTHUKA Sentinel-1 Ha SKICTh BUMIpIOBaHb
INSAR.

Cxema poboyoro mporiecy st rerepanii DEM 3 gaaux Sentinel-1 SLC y SNAP.
MeTtomonorist moOymoBu nu(ppoOBUX MoJeNel pernbedy Ha OCHOBI METOAY PaaioioKaIiifHOl
inTepdpepomerpii (InSAR).

Hazemna 3aBipka, oriHka TO4HOCTI 1 Kopekiis LIMM.

MeTtomka po3ropTKe 3ropHYTOI (hazu iHTepdeporpadu.

Mexani3zm ¢opmyBanHs iHTepdeporpadu.

OcHOBHI NpUHIMIH (QYHKIIOHYBaHHS pasiapiB 3 CHHTE30BaHOIO arepTypoIo.

Meroau IOCTIHHUX BiAOMBAYiB Ta 0a30BUX JIIHIM.

MeTtoau BumiproBanHs Bigouroro curnany PJIC.

BB nepnienaukyssipHoi 6a30B0i JiHIT JaHUX cymyTHHKA Sentinel-1 Ha SIKICTh BUMipIOBaHb
INSAR.

Oco06MBOCTI OJTBOBUX MiJICYITYTHUKOBHX CIIOCTEPEKEHb METOy OCTIHHX BiOMBadiB.
[ToHATTS MPOCTOPOBOTO, CHEKTPATBHOTO Ta PAAiIOMETPHYHOTO PO3PI3HEHHS.

Metoarka po3ropTku 3ropHyToi (azu inteppeporpadu.

Mertonosioris  BU3HA4YeHHsS  3MILEHb 3€MHOI MOBEPXHI HA OCHOBI  TEXHOJOTi{
nudepeHniaabHol pagionokamiitHoi inTeppepomerpii (DInSAR)



