MIHICTEPCTBO OCBITU I HAVKU YKPATHU
BOJIMHCHKU HALIIOHAJILHUI YHIBEPCUTET IMEHI JIECI VKPATHKH
T'EOI' PA®IYHUN ®AKYJIBTET
KA®EJIPA TEOJIE3II, 3EMJIEBIIOPSJIKYBAHHS TA KAJJACTPY

CUJIABYC

HOPMAaTHUBHOI'O OCBIiTHHOI'0 KOMIIOHEHTA

MeToam 00pOOKH KOCMIYHUX 3HIMKIB

(Ha3Ba OCBITHHOT'O KOMITOHECHTA

MiArOTOBKH TPeTHOro (OCBITHLO-HAYKOBOI'O) PIBHS BUIIIOI OCBITH
(Ha3Ba OCBITHBOTO PIiBHS)

crnemiajbHOCTI G18 I'eonesid Ta 3emMIIeyCTpii
(mdp i Ha3Ba CIHEIiaTBFHOCTI)

OCBITHBO-HAYKOBOi IIpOrpaMu ['eonpocTOpPOBE MOJIEIFOBAHHS,
(Ha3Ba OCBITHBO-TIPO(ECIITHOT OCBITHBO-HAYKOBOT / OCBITHBO-

MOHITOPUHT 3eMEND Ta YIPABIIHHSI TEPUTOPISIMU
TBOPYOI IPOTPAMH)

Jlyubk — 2025
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Cuadyc ocBiTHHOr0 KOMMoHeHTa MeToau 00poOKU KOCMIYHHUX 3HIMKIB TPETHOTO
(OCBITHBO-HAYKOBOTI'0) PIBHS BHIIOI OCBITH, Tairy3i 3HaHb G [HKeHepis, BAPOOHHUIITBO
Ta OymiBHANTBO creniaabHocTi G18 ['eonesis Ta 3eMieycTpii, 3a OCBITHBO-HAYKOBOIO
nmporpamoro ['eonpocTopoBe MOJEIIOBAHHS, MOHITOPHUHT 3€MeElb Ta YIIPaBIIIHHS
TEPUTOPISIMH

Po3poOHuk: Meabnuk O.B., kKanauaaT TeXHIYHUX HAyK, TOIEHT

IHoromxeno
I'apanT

OCBITHBO-TIPO(ECIHHOT TpOrpam! AHHa YIb

Cuadyc 0CBiTHBOI0 KOMIIOHEHTA 3aTBEP/IKEHUI HA 3aciiaHHi kadeapu reojaesii,
3eMJICBIIOPSIAKYBAHHA Ta KaaacTPy

npotokona Ne 1 Big 29 cepmus 2025 p.

3aBigyBau kadeapu: Anna YJIb

© Mensauk O.B., 2025
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OIIIUC HABYAJBHOI JMCHUILITHUA

. ["ay3b 3HaHb, CTICIIAILHICTS, .
HaiimenyBanns . . XapakTeprucTuKa HaBYAIIbHOT
OKASHHKIE OCBITHS MIPOrpama, OCBITHi F———
piBEHB
JlenHa(BeipHs )/3a04Ha ["any3s 3Hanb: G Hopmatugha
dbopma HaBYAHHS [mxenepist, BUpOOHUITBO | Pik HaBuaHHS — 2
180 ror. Ta 6.y;[iBH.I/II_ITBO. CeMeSTp 34
6 xpeuTiB Cneglaanlch G18 . Jlexii — 58/3.)6 TOJI.
I'eonesis Ta 3emuieycrpiit. | JlaboparopHi — 56/38 rog.
OcCBITHBO-HAyKOBa Camocr. p-ta— 52/84 ron.
rporpama:
['eonpocTopoBe MojEIIO-
BaHHS, MOHITOPHHT 3eMeJlb
IH/13: Hemae Ta yMIpaBIIiHHS dopma KOHTPOJTIO: 3aIK,
TEPUTOPIIMHU eK3aMeH
TpeTiil (okTop Pinocodii)
P1BEHb OCBITH
MoBa HaBUaHHS YKpaiHChKa
THOOPMAILIA ITPO BUKJIAJJAYA
Bukmamau Menbauk Onekcanap BajeHTHHOBHY

HayxoBuii cTyIiHb

Kanaumar TeXHIYHUX HAyK

Buene 3BaHHsA

Jlonient

[Tocana JloueHT Kadenpu reoaesii, 3eMIEBIOPSIKYBAHHS Ta KaIacTPy
Ipodaiin https://vnu.edu.ua/uk/personal/melnyk-oleksandr-valentynovych
Tenedon +380501847315

e-mail hockins@vnu.edu.ua

Koncynprarrii https://ps.vnu.edu.ua/cgi-bin/timetable.cgi
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MOHITOPHMHT 3eMeJIb Ta YIPABJIiHHS TEPUTOPIAMIDY

AHoTanis Kypcy

OcsitHiit koMmmoHeHT (OK) Mertoau o00poOkm KOCMiYHMX 3HIMKIB €
CKJIJIOBUM €JIEMEHTOM 0araTorpaHHOTrO OJIOKY 3arajibHOI MIATOTOBKH MaiOyTHIX
HAYKOBI[IB TPeThOro (JOKTOp (inocodii) piBHS BHUINOI OCBITH raiy3i 3HaHb 19
Apxitektypa Ta OyIiBHUITBO crenianbHocTi 193 ['eonesis Ta 3emieycTpiif OCBITHBO-
HAyKOBOI mporpamu ['eompocTopoBe MOJEIIOBAHHS, MOHITOPUHT 3€Melb Ta
yIPaBJIiHHS TEPUTOPISIMH.

OK Tpanchopmye miaxig 10 poOOTH 3 JaHUMH JUCTAHIIMHOTO 30HyBaHHS
3emui ([I33) Bia kimacM4HOrO Bi3yaldbHOTO JAemudpyBaHHs 10 cydacHoro Data Science.
Kypc oxommroe hizuuni Mmoaeni popMyBaHHS CUTHATY, aITOPUTMHU PATIOMETPUYHOI Ta
aTMoc(epHOi KOpEeKIlii, METOJAU CTATUCTUYHOTO aHajizy OaraTOBUMIPHUX JTaHUX.
OcoOsmBa yBara NpUIUISETHCS ABTOMATHU3alli MPOLECIB 3 BUKOPHUCTAHHSIM MOBU
nporpamyBaHHsi Python, xmapuum o6GumciennsMm (Google Earth Engine), oGpo0ii
pamapuux nanux (SAR) Ta 3acrocyBaHHIO MamuHHOrO HaBuyaHHs (Machine
Learning/Deep Learning) aJis BUpIIIEHHS HAYKOBUX 3a]1a4 MOHITOPUHTY JAOBKIJUISL.

IIpepexBizuTu

OK mnepmioro (6akaiaBpchbKOro) Ta JApyroro (MaricTepChbKOTO) PiBHSI BHUIIO1
OCBITH, IO MICTATh 3HAaHHSA, YMIHHA W HaBUYKH, HEOOXIJAHI I OCBOEHHS
nocimimxyBaHoi  OK: Iudopwmariitni  TexHosorii B ramy3i 3HaHb, OCHOBHU
nporpamyBaHHsi, Tomorpadisi, ['eonmesis, ['eorpadiuni iHpoOpMAaIiiiHI CUCTEMH,
Kaprorpadis, ®otorpammerpisi Ta AMCTaHINIHE 30HAYBaHHs, ['eonmpocTopoBi 0asu
JAaHUX Ta KaJacTPOBl CUCTEMH TOIIIO.

IocTpekBiznTH

OK, nns BHUBYECHHS SKUX TMOTPIOHI 3HAHHSA, YMIHHA W HaBUYKH, IO
3100yBalOTHCA IO 3aBEPIICHHIO BUBUEHHSI JUCHUTUTIH MeTou 00po0KH KOCMiYHUX
3HiMKiB: OK BiIbHOTO BUOOPY, 3aXUCT HAYKOBUX JOCATHEHDb Yy (hOpMI JucepTaliii.

Mera i 3aB1aHHS HABYAJIbHOI TUCUMILIIHA

Mera OK - ¢gopmyBanHs y 30 CHCTEMHOIO HAayKOBOI'O CBITOIJISAY IIOAO
($13MKO-MaTEMaTUYHUX OCHOB OTPUMAaHHS, MONEPENIHbOI OOPOOKH Ta TEMATHYHOTO
aHaiizy JaHuxX aepokocMmiuHoro 3HiMaHHs. OK copsimoBaHa Ha oONaHyBaHHS
MeTomoJorii mepeTBopeHHs «cupux» nganux (Raw Data) y BepudikoBany
reONpOCTOPOBY 1H(OpMAaIit0, HEOOXITHY I HAYKOBUX JOCHTIDKCHB. | OJIOBHUIA
akKIleHT (POKYCY€EThCS Ha TIEPEXO0/I1 B/l BUKOPUCTaHHS KomepiliitHoro [13 1o po3yminHs
Ta PO3POOKHU BIACHUX alTOopuTMIB 00poOku (Open Science).

Ocnosuumu 3aBaanusaiMu OK e dhopmyBanHs nmpodeciiHUX KOMIETEHITH, 110
JI03BOJISIIOTH CAMOCTIMHO MTPOBOJIUTH OJIEP>KaHHS Ta 00POOKY TaHUX aepOKOCMIYHOTO
30HyBaHHS 3eMJIl a TAKOXK 3/1MCHIOBATH MOHITOPUHTOBI JOCIIKEHHS B Teo1e31i Ta
3EMJIEYCTPOI Ta JOTUYHUX TaTy3sX.

3rigao 3 sumoramu OHII 30 noBuHHI 3HATH:

o @i3uKo-MaTeMaTH4HI OCHOBH JI33;

e MeToau CTaTUCTUYHOTO aHAI3y Ta MEPETBOPECHHS TaHUX;
e [IpuHUUIIN MIKPOXBUJIBOBOTO (PaAapHOro) 30HAYBaHHS;
e AuropuTmMu MamMHHOTO HaB4YaHHs (Machine Learning);
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e MeTo0I0TiI0 OIIHKK TOYHOCTI Ta Bayigallii;
e TexHomorii 00poOku Benukux aaHux (Big Data);
e (OcCHOBU IporpamyBaHHs JJIsl TE€ONPOCTOPOBUX 3a/1aY;
BMITH:
e OOrpyHTOBYBaTH BUOIp METOJIB KOpeKIii Ta kiacuikaiii KOCMIYHUX
3HIMKIB JJI1 KOHKPETHUX HAYKOBHX 3a7a4;
e BukoHyBaTM aBTOMaTHM30BaHy OOpOOKY JaHUX 3 BUKOPUCTAHHSIM
CKPUIITOBUX MOB Ta CHEIlali30BaHUX 010J110TEK;
e [IpoBomWUTH KOMIUIEKCHUH aHali3 MYJIbTHUCHEKTPAIBHUX Ta pagapHHUX
TAHUX;
e Po3poOnsatu Ta BamiayBaTH BJiacH1 Mojenl Kiacudikaiii 3 OIIHKOIO iX
TOYHOCTI Ta J1OCTOBIPHOCTI.
Pe3yabTaTH HAaBYaHHS (KOMIIETEHTHOCTI)
[To 3akiHYCHHIO HAaBYaHHS JOKTOPAHTH HAOYIyTh TAKUX KOMIIETCHTHOCTECH:
InTerpanbHa KOMIETEHTHICTH
3MaTHICT, TPOAYKYBaTH HAYKOBI 17€i, BOJOMITH METOJOJOTIEI0 HAyKOBOI Ta
MeJJaroriyHol JiSJIHOCTI, BUPIIIYBAaTH KOMIUIEKCHI 3a7a4l y MPOIIeCi JOCIIIHUIBKOT
Ta podeciitHOl MisITbHOCTI, TPOBOJUTH OPUTIHAIBHI HAYKOBI JAOCTIIKEHHS Y cdepi
reojie3ii, kaprorpadii, hoTorpammerpii, reoiHPOPMaIIMHUX CUCTEM Ta TEXHOJIOTIH,
3eMJICYCTPOIO, 3€MEJIbHOTO KaJacTpy, MOHITOPUHTY Ta OXOPOHH 3€MEJlb, YIIPABIIHHS
teputopisimu (IHT)
3araJibHi KOMIIETEHTHOCTI
31aTHICTh 10 a0CTPaKTHOTO MHCIICHHS, KpUTUYHOTO aHali3y Ta CUHTE3y 1H(opMalii,
OI[IHIOBAHHS CYyYaCHMX HAyKOBHX JIOCATHEHb, 30KpeMa Yy Taly3l Teofesii,
doTorpamMmeTpii, T€OMPOCTOPOBOIO MOJIEITIOBAHHS, 3E€MJICYCTPOIO Ta YIPaBIIHHS
teputopisimu (3K-1)
31aTHICTh IHILIIOBATH Ta MPOBOJUTH OPUTIHAIBHI HAYKOBI JOCIIJIKEHHS, BU3HAYATH
aKTyaJbHICTh HAYKOBOI MpOOJeMH, 3AIMCHIOBATH TNOWIYK 1 KPUTUYHHUA aHaNI3
iHpopmanii (3K-2)
31aTHICTh MPOAYKYBAaTH 1HHOBAIIIHI KOHCTPYKTHBHI 1]1€1, 3aCTOCOBYBATH OPHUTiHAJIBHI
M1JIXO0JIM JIO BUPIIICHHS CKJIQIHUX 1 HecTaHaapTHux 3aBaaHb (3K-3)
3MaTHICTh  YCBIIOMITIOBATHM  HEOOXIMHICTh  TMEPMAHCHTHOTO  HaBYaHHS  Ta
CaMOBJIOCKOHaJICHHS MPOTIroM KuTTs (3K-4)
YMiHHSI BUSABISATH OpPaTOPChKI 3110HOCTI, BECTH HAyKOBY Oe€ciqy Ta IHUCKYCIIO 3
MIMPOKOTO KOJIa 3arajlbHUX MPUPOJHUX 1 CYCHUIBHMX Ta CHELiaIbHUX HAyKOBHX
NUTaHb, ApPTyYMEHTOBAHO OOTPYHTOBYBATH BiacHy no3uuiio (3K-5)
3naTHiCTh OyTH IiJIECOPSIMOBAHUM, HAIOJETJIMBUM, CTapaHHUM, YCBIJIOMIIIOBATH
COLIIAJIbHO-MOpaJbHY  BIAMOBIJAJBHICTG 33 PE3yJbTaTH BJIACHUX  HAYKOBHX
nociimkers (3K-6)
31aTHICTh palliOHAJILHO MJIAHYBATH Ta PO3MOAUIATH CBIM Yac, CaMOCTIHO TPOBOJIUTH
HAYKOB1 JOCJIIPKCHHS, OPTaHIYHO B3a€EMOJIISTH Y KOJICKTUBI Ta BUSBIISITH JJAEPCHKI
3110HOCTI ipu po3poO1Il HayKoBUX NPoeKTIB (3K-7)
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daxoBi KOMIIETEHTHOCTI
BonoiiHHS TpyHTOBHUMU 3HAHHSIMU TEOPIi 1 MPAKTUKUA PO3POOKH MIIaHOBO-BUCOTHUX
TCOJIC3UIHNX MEPEK, TeolH(POpPMAIlIHHUX Ta 3eMEIbHOTO-PEECTPAIMHNX CHUCTEM,
MIPOEKTIB 3eMJICYCTPOIO 3 OpraHizailii Teputopiid, oOpoOKH JaHWUX AUCTAHIIMHOTO
30HYBaHHS 1 X BUKOPUCTAHHS B NPUKJIA/IHUX HAyKOBHX nocaimkeHusax (PK-1)
Bononinns TPYHTOBHHMH 3HAHHAMH 1 HaBUKaMU TPOBE/ICHHS HAYKOBHX JOCIIIIKEHB
00’eKTiB, SBUI] 1 TpOIECIB y Tamy3l reozesii, kapTtorpadii, Qororpammerpii,
reoiHQopMaliifHUX CHUCTEM Ta TEXHOJIOTiH, 3eMJIEYCTpOI0, 3€MEIBHOTO KaJaacTpy,
MOHITOPHHTY Ta OXOPOHH 3eMellb, YIpaBiiHHs Teputopisimu (PK-2)
3/1aTHICTh 3aCTOCOBYBATH OJIEpXaH1 3HaHHS 3 PI3HUX MPEAMETHHX cdep Teoiesii,
kaprorpadii, QoTorpaMMmeTpii, TE€OIHPOPMAIIMHUX CHUCTEM Ta TEXHOJOTIH,
3eMJICYyCTPOIO, 36MEIBHOI0 Ka1acTPpy, MOHITOPUHTY Ta OXOPOHH 3€MEllb, YIPABIIHHSA
TEPUTOPISIMH 7151 POPMYIIIOBAHHS HOBUX TEOPETHYHUX 1/1€H, TPAKTyBaHb, MOJOXKEHb,
MPaKTUYHUX aJIpecHUX pekoMeHaiii 1 mponosuiiit (PK-3)
3MaTHICT  BUSABJISITH Ta  PO3YMITH  MPUYMHHO-HACTIAKOBI 3B A3KH  MIXK
reoNnpOCTOPOBUMU 00’ €KTaMu, SIBULLIAMU 1 ITpoliecamu y cepi reoaesli, kaprorpadii,
dboTorpammeTpii, reoiHPOPMAIIMHUX CUCTEM Ta TEXHOJIOTIH, 3EeMIIEYyCTpOIO,
3€MEJIbHOTO KaJacTpy, MOHITOPUHTY Ta OXOPOHHU 3€MEJlb, YIPABIIIHHS TEPUTOPISIMH,
171eHTU(IKYBaTH Ta OI[IHIOBATH YMHHHUKYU BILTUBY (DK-4)
VYMIHHA 3A1MCHIOBaTH KUIbKICHMM Ta SKICHUWA aHaji3, OI[IHKY 1 MPOTrHO3yBaHHS
pI3HOMAaHITHUX OO €KTIB, SBHII 1 TpoleciB y cdepi reonesii, kaprorpadii,
doTorpammeTpii, reoiHPOPMALIMHUX CUCTEM Ta TEXHOJOTIH, 3EeMIIEyCTpOIO,
3€MEJIbHOTO KaJacTpy, MOHITOPUHTY 1 OXOPOHHU 3€MEJb, YIIPaBIIHHS TEPUTOPIIMHU
(PK-5)
YMiHHS pO3pOOJIATH JIOTiYHI Ta OOIPYHTOBaHI MOCIIOBHOCTI, CHCTEMH, MEXaHI3MH,
MOJIeNl JJi1 KOHKPETHHUX O0’€KTIB y cdepi reonesii, kaprorpadii, pororpammerpii,
reoiHOpMalifHUX CHUCTEM Ta TEXHOJOTIH, 3eMJICYCTPOIO, 3e€MEJIbHOr0 KaaacTpy,
MOHITOPUHTY 1 OXOPOHH 3€MeJb, yrpaBiiHHa TepuTopiaimu (PK-6)
BononinHs akTyanbHO0 1H(OpPMAIIIEO 1010 CYYaCHOTO CTaHy, TeHICHIIIN pO3BUTKY,
npoOJeMaTUKU Ta PO3BUTKY HAyKOBOiI AYMKH Yy cdepi mpodeciiiHol AisIbHOCTI
(PK-7)
BononiHHs ~ CHCTEeMHHMM  3arajbHOKYJBTYPHUM Ta TpOodeciiHUM  HayKOBUM
ceitorisgom (PK-8)

IIporpamMHi pe3yjbTaTi HABYAHHS
Bonogit cyyacHUMH TpPOrpECMBHMMH KOHLENTYaJbHUMHU Ta METOIOJIOTTYHUMHU
3HAHHSAMHU 1 MPAKTUYHUMH HABUYKAMH BUKOHAHHS HAyKOBO-IOCIITHUIIBKOI Ta/abo
npodeciiiHoi ISAIBPHOCTI y ray3i 1 Ha CTUKY IpeaMeTHux ramyseit 3Hanb (ITP-1)
Bononitu rpyHTOBHMMM 3HaHHAMM MpeaMeTHOI oOnacTi 1 ¢axy, 3HaTH Mparli
NPOBIJHUX BITYM3HSHUX Ta 3apyOKHHUX BUEHUX y LApUHI (pyHIaMEHTaIbHUX 1
OPUKIAAHUX JOCHIPKeHb Tally3i, (OPMYJIIOBATH METy BJIACHOTO HayKOBOI'O
JOCTIKEHHS SIK CKJIaJIOBY 3arajibHO IuBimi3aliitHoro mpouecy (ITP-2)
BcranoBmoBatu iHGOpMaIliitHy MIHHICTh, TOYHICTh, CYYaCHICTh 1 JOCTOBIPHICTH
apxiBHUX, (POHAOBUX 1 JiTeparypHux mxepen (ITP-3)
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YMiTH 311MCHIOBATH KPUTHYHHI aHaJIi3, OLIHKY 1 CHHTE3 HOBHX HAYKOBHUX IOJIO’KEHb
ta ineit (ITP-5)
[HimiroBaTH, OpraHi3oByBaTH Ta IPOBOJAUTH KOMIUIEKCHI JOCHIDKEHHS B Taly3i
HAYKOBO-JOCTIIHUIIPKOI Ta 1HHOBALIWHOI MJISUTBHOCTI, (OPMYIJIOBAaTH HAYKOBY
npoOjieMy 3 OIJIAJy Ha IIHHICHI OPIEHTUPU CYYaCHOTO CYCIUJIBCTBA Ta CTaH ii
HAyKOBO1 pO3pOOKH, BHUCYBaTH po0OOYI TIMOTE3W 3 JOCTIIHKYBaHOI MPOOJIEMHU, SIKi
MOKJIMKaHI PO3IMIMPIOBATH 1 MOrmboBati chepy HAyKOBHX JOCTIKEHb B JaHIM
npeameTHii oomacti (ITP-6)
AHaJ3yBaTH Cy4acH1 HayKOBI Ipalli, BUSBIISIOUN HEJOCTATHRO BUBUYEHI Ta JUCKYCIMHI
NMUTAHHS, 3JIMCHIOBATH MOHITOPUHT HAYKOBUX JDKepen iHdopmaiii CTOCOBHO
JOCIIJIKYBAaHOT TPOOJIEMH, BCTAHOBIIOBATH iX 1H(OpMAIlIHY IIHHICTh IIJISXOM
NOPIBHSAHHSA 3 IHIIKUMHU 1HQopMauiiaumu xepenamu (IIP-7)
[IpoBouTH npodeciiiny IHTEPHpPETaLii0 OTPUMAHUX PE3YJIbTaTIB Ha OCHOBI ICHYFOUHX
TEOPETUYHUX MOJEJIEH 13 3aITy4eHHSIM Cy4acHOro nmporpamaoro 3ade3nedenss (I1P-8)
KBanidikoBano BigoOpaxaT pe3ybTaTH HAyKOBHX JOCTIIKEHb Y HAYKOBHUX IpaIlsiX,
10 BXOJATh JO MIKHApPOJHHUX HAYKOMETPUYHHMX 0a3 Ta y BITUM3HSHHUX (PaXOBHX
BuaanHsx (ITP-10)
[IpodeciitHo mpe3eHTyBaTU PE3yJbTaTH BIACHUX JOCII/KEHb Ha BITUYM3HSIHUX Ta
MDKHapOJIHUX HAYKOBUX KOH(EpPEHIIsIX, CEMIHApaX, BUKOPHUCTOBYBATH I1HO3EMHY
MOBY y HayKOBIiH, IHHOBaIlIiHIN Ta neaaroriunii aisuibHOCTI (ITP-11)
BwmiTu mpamoBaTH 3 KOJIEKTMBOM 1 B KOMaH[l, MOTHUBYBAaTH CIIIBPOOITHUKIB Ta
pyXaTuCs JI0 CIUJIBHOI METH, BOJIOJXITH HaBUYKaAMH MIKOCOOMCTICHOI B3aeMOAil
(ITP-12)
3MiMCHIOBATA OpTraHi3allilo MOJHOBUX 1 KaMEepaJbHUX JOCIIKEHb BIATOBIIHO 0
BUMOT 0€3MEKU KUTTEAISUTBHOCTI 1 oxoponu npaiii (ITP-13)
BMiTH nOiaTH coLiaJibHO CBIAOMO 1 BIANOBIZAJbHO HA OCHOBI €TUYHUX MOTHUBIB,
npuiiMaTé OOTPYHTOBAHI PIIIEHHS, CAMOPO3BUBATHCS 1 CaMOBIOCKOHAIIOBATHUCA,
HECTH BIAMOBITAIBHICTh 3a PEJICBAHTHICTh 1 KOHAMIINWHICTE HAYKOBHUX JOCIIIKCHb
(ITP-14)

Soft skills:

— KpuTtnune mucneHHs Ta «<HayKOBUH CKENTULA3ZM;

— Bi3yasibHa rpaMOTHICTb;

— Jocniaauiibka 1o0pouecHicTh Ta etuka III;

— AJJanTHUBHICTH 10 TEXHOJIOTIH;

— YnpaBiiHHS HEBU3HAYCHICTIO.
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3mictoBuii Moaynb 1. OcHoBu 00poOKu ganux /13
Tewa 1. Piamii Mozer! 12| 42 | 42 | 48 | - | AC B4
JMCTAHIIITHOTO 30HyBaHHS
Tema 2. AnropuTmMu pagioMeTpUUYHOI 1212 | 4p 4/ 4/ i JIC. JIB/14

Ta atMoc(hepHOi KOpeKITii
Tewma 3. ['eomeTpruyHa KOpeKIis Ta
opToTpanchOopMyBaHHS
Tema 4. CraTucTHYHUN aHATI3

12/14 | 472 4/2 4/8 -2 AC, J1b/14

12/12 | 472 4/2 4/8 - AC, J1b/14
0araTo30HaJIbHUX JaHUX
Tema 5. CnekrpaibHi iHzeKeH Ta /10 | 4 4/ 3/6 i JIC, JTB/14
anreOpa pacTpiB
Tewa 6. Texctypuuit ananis 11/10 | 4/4 | 4/4 | 32 | - JIC, 1B/14
300pakeHb
Tewa 7. 06 e‘;ﬁ;gplmm’sa}‘” 20120 | 6/4 | 4/4 | 4/4 | 6/8 JIC, 1B/16
Pazom 3a mozysem 1 90/90 | 30/18 | 28/18 | 26/44 | 6/10 100
3micToBHM MOy b 2. IHTeNeKTyalIbHUN aHaJIi3 Te0JTaHuX
Tema 1. MammHHe HaBYaHHSA 16/16 | 6/4 6/4 4/8 - AC, 1b/14

Tema 2. 'mnOoke HaBUaHHS Ta 2204 | 64 6/4 6/3 4/8 JIC. JTB/14

Hellpomepexi
Tema 3. OcHOBU pajiapHOi
iHTeppepomerpii (InSAR) ra SAR- | 16/16 | 6/4 6/4 4/8 - AC, J1b/14
JTAHUX
Tema 4. AHami3 4acoBUX PsIIIB 12/14 | 4/2 4/4 4/8 - JC, 1b/14

Tema 5. XmapHni mtardopmu 06poOku 240 | 6/4 6/4 3/3 4/ JIC, JTB/14

JTAHUX
MonyneHa KoHTposbHa pobota Nel T/15
MoynpHa KOHTpOsIbHA poboTa Ne2 T/15
Pazom 3a mozymem 2 90/90 | 28/18 | 28/20 | 26/40 | 8/12 100
Bceboro roqun 180 | 58/36 | 56/38 | 52/84 | 14/22

*@opma xoutpomo: JC — muckycis, b — mebaru, T — Tectn, TP — tpeninr, P3/K — po3s’s3yBanns 3amau / keiicis, IH/3 / IPC —
1HAMBIAyaJbHE 3aBAAHHS / IHIHMBiyanbHa podoTta ctyaeHta, PMIT — po6oTa B Manux rpynax, MKP / KP — mogynbHa KOHTpOJIbHA poO0Ta/ KOHTPOJIbHA
poborta, P — pecepar, a Takok aHANITHYHA 3aIHCKa, AaHATITHYHE €ce, aHaJIi3 TBOPY TOLIO.
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3aBaaHHs AJI CAMOCTIHHOTO ONPALIOBAHHS

[HaMBITyaTbHUX HAYKOBO-JOCIITHUX 3aBAaHb JIJIs1 CAMOCTIMHOTO OIPAI[fOBaHHS

matepiany OK B mo3a aynuropHuii yac He nepeadayeHo.
Metoau Ta popMu HaBYAHHSH

CrnoBecHI METOAM: JEKIls, MOSICHEHHS, pPO3MOBiAb, Oecima: BinOyBaeTbcsa 3
BUKOPHUCTAHHSAM TPAJIUIIINHUX 3ac001B HaBYaHHSA y TToeIHaHHI1 3 3acobamu IKT.

Haouni meTonu: mynsTuMeiiHi npesenTaiii 3 OK ta npeseHTailii nporpaMHoro
3a0e31eueHHs 11 00pOOKHU JaHUX aCKPOKOCMIYHOTO MOHITOPUHTY.

[IpakThyHi METONIW: EKCIEPUMEHTH Ha OCHOBI OIpAIfOBAHHS JIAHUX
JTUCTAHI[INHOTO 30HAYBAaHHS, KOMII'IOTEPHOTO MOJENIOBAHHSA, PO3B’SI3yBaHHS
NPUKJIAJHUX 3aBAaHb 3 TPO(eciitHO-OpIEHTOBAHUM 3MICTOM.

MeTtonu CTUMYNIOBaHHA IHTEpPECY A0 HABYaHHA 1 MOTHBAIi: JMCKYCIl 1
JUCIYTH, CTBOPEHHS CUTYallll Mi3HAaBaJIbHOI HOBU3HM Ta 3aIliKaBJIEHOCTI.

MeTtonu KOHTpOJIIO: 1HAMBIAYaJbHE Ta ()POHTAIILHE ONUTYBAaHHS, JUCKYCIS,
MOJIYJIbHUI KOHTPOJIb 32 JOTIOMOTOI0 KOMIT'F0T€pa — KOMIT I0TEPHE TECTyBaHHSI, 1CIIUT.

MeTonu CaMOKOHTPOJIIO: CAMOCTIMHHMI MOIIYK MOMMJIOK, YMIHHS CAMOCTIHHO
KPUTUYHO OIIHIOBATA CBOi 3HAHHS, BU3HAYATU MPIOPUTETHI HANPSIMKUA BIIACHOTO
HaBYAJILHOTO MPOILIECYy, CaMOaHalIi3.

dopmu poOOTH: 1HAMBIAYabHA, TPYIIOBa, PPOHTATIHHA.

@®opMu opranizaiii HaBYaHHA: JICKIIMHI 3aHATTS, JIAOOpAaTOPHI 3aHATT,
caMoOCTiifHa poOOTa CTyACHTIB, KOHTPOJIbHI 3aX0/IH.

MOJITUKA OLHIHIOBAHHSA
IoaiTnka BUKJIaAa4a 00 CTY/I€HTA
Jl71st onepskaHHsI BACOKOTO PEUTUHTY HEOOX1THO BUKOHYBATHU HACTYITHI YMOBH:

® HE MPOMyCKAaTH HABYAIbHI 3aHATTSA, HE CII3HIOBATHCS HAa HHUX Ta HE
3aiiMaTHCsl CTOPOHHIMHM CIIpaBaMU Ha 3aHATTSIX;

® YITKO ¥ BYACHO BMKOHYBaTH HaBYaJIbHI 3aBJAaHHS Ta 3aBJaHHS IS
caMOCTiitHO1 poOOTH;

® BUKJIIOYATH MOOUTbHUN TenedOoH MiJ Yac 3aHATh 1 MiJ 4ac KOHTPOJIO
3HaHb;

e OpaTu ydYacTb y KOHTPOJBHUX 3axofax (MOTOYHUU, MOIYJIHHUMH,
M1JCYyMKOBUN Ta KOHTPOJb CAMOCTIIHOT poOOTH).

3a 00’€KTMBHUX NPUYMH (HANPUKIAJ, XBOpPOOa, MIXKHAPOJHE CTa)KyBaHHS:)
HAaBYaHHS MOXK€ BiOyBaTHCh B OH-JIalH (GopMmi (3MimaHa (opma HaB4aHHS) 3a
MOTO/KCHHSIM 13 IEKAaHATOM Ta KEPIBHUKOM KYypCy.

IoaiTuka MO0 akageMi4HOI 100POYECHOCTI
[IpocmyxoByroun 1ed Kypc, Bu moroawnnce BHKOHYBAaTH IOJIOXKEHHS
MPUHIIMIIB aKaAeMIgHO1 JOOPOYECHOCTI:
® BHUKOHYBaTHM BCl TIOTOYHI 3aBJaHHS Ta IMIJCYMKOBUM KOHTPOJIb
CaMOCTIHHO 0e3 JIOMOMOTH CTOPOHHIX OCi0;
® CIIMCYBaHHA IMIJ 4aC KOHTPOJBHUX 3aXOJiB (B T. Y. 13 BUKOPUCTAHHIM
MOOUIBHUX PUCTPOIB) 3a00POHEHO;
® HaJaBaTH I OI[IHIOBAHHS JIMIIE Pe3yJIbTaTH BIACHOI pOOOTH;
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e HE BJABaTUCSA [0 KPOKIB, IO MOXYTh HEYECHO MOKpammTu Barmr
pe3yNbTaTH UM MOTIPIINTH/TIOKPALUTH PE3YJIbTAaTH 1HIINUX CTYACHTI;
e He myOJIiKyBaTH BIJIIIOB1/I1 HA MUTaHHS, III0 BAKOPHUCTOBYIOTHCS B paMKax
KypCy JUIsl OLIHIOBaHHS 3HaHb CTYJICHTIB.
IogiTKA MO0 AeAJANHIB TA NMEePeCKJIATAHHA

CamMocTiiiHO BUBYATH MaTepiaj MPOIMyLIEHOTO 3aHATTS, 32 YMOB HE BUKOHAHHS
3aBlaHb NPAKTUYHOrO abo 1a0OopaTOpHOTO 3aHATh BIAMpALIOBATH iX MiJ
KEpIBHUIITBOM BHKJIaJja4ya Ta 3aXUCTUTH Yy Yac nepeadadeHuii rpadikoM KOHCYIbTAIlIN
BHKJIaJaya.

PobGoTH, siki 31al0TbCs 13 TOPYLIEHHSM TEPMiHIB 0€3 MOBAKHUX MPUYHH,
OLIIHIOKIOTBCS Ha HIKYY OLIHKY (10 -50%). Ilepecknananns MoaymniB BiAOyBaeTbeA 13
JI03BOJTY JIEKaHATY 32 HassBHOCTI IOBAKHUX MPUYHH.

HedopMmasnbHa oCcBiTAa IPHU BUKJIAJAHHI OCBITHBOI'0 KOMIIOHEHTA

BusnanHsg pe3ynbTaTiB HaBYaHHS, OTPUMAaHUX Yy He(opMaibHIA OCBITI
3MIMCHIOETHCS BIAMOBIAHO 110 «lloyiokeHHST Mpo BU3HAHHS PE3yJbTaTIiB HABYAHHS,
oTpuMaHux y GopmanbHiii, HepopManbHIA Ta/ab0 1HQOpPMaANBHINA OCBITI Yy
BonuncekoMy — HamioHanbHOMY — yHiBepcuteTi  imeHi  Jleci  Ykpainkwm»
(https://bly.to/jgTSXVP )

Ceptudikatu ydacti y MaiicTep-kiiacax (ceMiHapaxX, Kypcax TOINO) Ha
TeMaTHUKY, sika BIJIMOBIIAa€ TEMaM KYypCy, € TOCTaTHHOIO MiACTaBOIO IS 3apaxyBaHHs
BIJIIOBITHUX TEM.

Pe3ynbraTtu ocBiTH, OTpuMaH1 y (opmanbHii Ta/abo iH(OpMalIbHIN OCBITI,
MOXYTh OYTH 3apaxoBaHi K JOJATKOBI y MekaxX NOTOYHOTO OI[IHIOBAHHSI.

Bunu HaykoBOi Ta MpakTUYHOI aKTUBHOCTI 3700yBaviB ocBiTH | KimbkicTh OamiB

BucTyn Ha MIXKHApOIHIN, BCEYKPATHChKIN CTYIEHTChKIN
HayKOBO-MPAKTUYHIN KOH(PEpEeHIIii 3 MyOJIiKaIl€e Te3 JOMOBIAl B 1o 10
MeXaX TEMaTHKH OCBITHHOTO KOMIIOHEHTA

[IpoxomkeHHs KypciB, TPEHIHT1B, BOPKIIOMNIB 200 1HIITUX BUIIB
He(OpPMaIbHOI OCBITH B MEKaxX TEMaTHKU OCBITHHOTO 1o 15
KOMIIOHEHTA

NIJICYMKOBHUI KOHTPOJIb

Petitunr 3m00yBaua OCBITH Yy ceMecTpi, /e (OPMOIO KOHTPOIIO € 3aliK
BU3HAYAETHCS BiMOBIMHO A0 "[l00KeHHS Mpo MOTOYHE Ta IMiICYMKOBE OIIHIOBAHHS
3HaHb 3/7100yBayiB BHIOI OCBITH ..." y BONMHChKOMY HalllOHAJILHOMY YHIBEPCHUTETI
imeni Jleci Ykpainku (https://bly.to/8Q7v2ZU ).

[TincymkoBa OIliHKAa 3 OCBITHBOTO KOMIIOHEHTAa BUCTABIIETHCSI HA OCHOBI
HaOpaHuX 3100yBavueM BHINOT OCBITH OaJliB BIPOJOBXK CEMECTPY.

OriHIOBaHHS TEM KOXXHOTO 3MICTOBOTO MOJYJISA 3I1ACHIOETHCS 3T1THO
ctpykrypu OK.
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3anik HIIII BucTaBnse 3a pe3yiabTaraMd MOTOYHOI POOOTH 3a YMOBH, IO
3100yBa4y OCBITM BHUKOHAB T1 BUAM HaBYAJIbHOI pOOOTH, SIKI BU3HA4YE€HO cuiabycoM
(nporpamoro) OK.

Y nmary ckianaHHs 3alliKy BUKIJIAJad 3alHuCy€ Yy BIIOMICTh CyMy MOTOYHHUX
OaiB, siKi 3700yBay OCBITH HaOpaB Mia yac MOTO4HOI poboTH (mkana Big 0 mo 100
OauiB).

VY BUNajAKy, SKIIO 3100yBay OCBITH MPOTATOM MOTOYHOI poOOTH HaOpaB MEHILIE
sk 60 OaiiB, BIH CKJIQJIa€ 3K MiJ Yac JIKBiAAIli akaaeMidHoi 3a00proBaHoCTi. Y
IIbOMY BHUIIaJIKy Oanu, HaOpaHi I 4Yac MOTOYHOI'O OI[IHIOBAaHHS aHYJIbOBYHOTBHCS.
MakcuMmaipbHa KUIBKICTh OallB Ha 3aliK I 4Yac JIKBIamil axaJaeMigyHOl
3a00proBaHoOCTI, sIK npaBuio, 100 Gamis.

PeiiTuHroBy KiIBKICTH OaliB 3700yBadya OCBITHM Yy ceMecTpi, A€ (PopMoro
KOHTPOJIIO € 1cUT (POPMYIOTh Oaiu, OTpUMaHI 3a Bl MOJyJIbHI KOHTPOJIbHI POOOTH,
K1 TIPOBOJATHCA y (POpMI KOMIT'FOTEPHOIrO TecTyBaHHS (MakcumyM — 30 OaniB) Ta
BUKOHAHHSI 3aB/IaHb TEM 3MICTOBUX MOAYJIIB (MakcumMyM — 70 OaiiB).

Jlo MOynbHOT KOHTPOJBHOI pOOOTH JIOMYCKalOThCs 3700yBadi OCBITH, SIKI
OMpaloBaIM BeChb O00CAT TEOPETUYHOIO MaTepialy B T.4. 1 MaTepial CaMOCTIIHO,
BUKOHAJIM yCl 3a3Ha4eHi B cuiiadyci BUau poOiT. MoaynbHUN KOHTPOIIb TPOBOUTHCS
y BUIJISIII KOMITHOTEPHOTO TECTYBAaHHS, 3aBJaHHS SIKOTO OOOB’SI3KOBO BKJIIOUYAIOTh
MaTepia, KU nepeadayeHo 10 CaMOCTIMHOTO OMpalloBaHHs 3/100yBayaMH OCBITH.
TecToBe 3aBaaHHs KOXKHOI MOTYJIbHOT KOHTPOJIBHOI pOOOTH CKIIAAETHCS 3 15 muTaHb.
3a KOKHY MPaBWIbHY BIJIMOBIIb CTYICHT OTpumye 1 Gan.

Peiitunrose omintoBanHs 30 BH3HAYa€eThCs BiANMOBIIHO 10 "llosioxeHHs mpo
MOTOYHE Ta IINJCYMKOBE OIIIHIOBaHHS 3HaHb 3/00yBayiB BHINOi OCBiTH ..." y
BommHaCchKOMY Hal[lOHAJIbHOMY  YHIBEpPCHUTETI IMEHI Jleci VYkpainku
(https://bly.to/8Q7v2ZU ).

Axmo y miIcyMKy BUKOHAHHS BCIX BH[IB HaBYaJIbHOI poOoTH 3 AaHoi OK
JOKTOpAaHT HaOupae He MeHme 75 OamiB, TO BOHAa MOXe OyTH 3apaxoBaHa SK
MIJCYMKOBa olliHKa 3 HaByasbHOi OK. ¥V npoTuiexxnomy Bumnaaky, ado 3a 0axaHHsIM
miaBumuT  pedtunr, 30 ckiagae ex3ameH. [lpu upomy Oanm, HaOpaHi 3a
pe3yibTaTaMu MOJIYJIbHHX KOHTPOJBHUX pOOIT, aHy0l0Thesl. Ek3aMeHaitiitHa orjinka
BU3HavaeThes B Oanax (Big O mo 30) 3a pesynbTaTaMu BUKOHAHHS €K3aMEHAIlIMHHUX
3aBIaHb.

Ha icnut BMHOCATBCS OCHOBHI NHUTaHHS, THUIOBI Ta KOMIIIEKCHI 3ajaauli,
CUTYyalli, 3aBlaHHs, 110 NMOTPEOYIOTh TBOPYOi BIAMOBIJII Ta YMIHHS CHHTE3YyBaTH
OTPYMMaHHI 3HaHHS 1 3aCTOCOBYBATH iX ITiJl 4YaC PO3B’A3aHHS MPAKTUIHUX 3a/1a4.

Jlo ex3ameHy He nomyckaetbes 30, sxuit HaOpaB menme HibK 30 OamiB 3a
HaBYaJIbHY POOOTY BIIPOJIOBXK CEMECTPY, HE BHMKOHAB 1 HE 3[1aB yCl MPaKTHYHI
3aBJIaHHSI, HE BiJ[B1lyBaB 0€3 MOBAKHUX MPUYMH OIIBITY YaCTHUHY JICKIIIH.

OpieHTOoBaHUIl MepeJIiK NUTAHb 10 eK3aMeHY
1. TIlopiBHanpHuii  aHamiz mnapamerpuuHux (Maximum  Likelithood) Ta
HenapameTpuuHux (Random Forest, SVM) knacu@ikatopis: nepearu Ta 0OMeXeHHS.
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2. Marematnuni ocHoBu anroputMy Random Forest: mpuamum moOymoBu aepes
pilieHb, eHTpomis Ta iHaeKe JKuHi.

3. Ilonsarrsa "Out-of-Bag" (OOB) nomunku B8 Random Forest Ta 1i BukopucTanHs miis
Bajigamii Mojaeni.

4. Meron onopHux BekTopiB (SVM): NOHATTA TINEPIIIONMHHI Ta SACPHUX (DYHKIIN
(Kernel trick) y 6araToBUMipHOMY ITPOCTOPI O3HAK.

5. IIpobnema nepenaBuannsa (Overfitting) kinacudikaTopiB: NPUYUHUA BUHUKHEHHS,
METOJIM JIIarHOCTUKYU Ta YCYHEHHS.

6. Crparerii BuOOpy rineprnapaMeTpiB Jyuisl alrOpUTMIB MamMHHOro HaB4aHHs (Grid
Search vs Random Search).

7. Baxnusicts 3MinHuX (Feature Importance) y Random Forest: meTonu po3paxyHky
Ta IHTEPIPETALis JIs1 CIEKTPaIbHUX KaHAIB.

8. Knactepuzarisi (Unsupervised classification) sk MeTOJl po3BiyBajJbHOIO aHAi3y
nanux: anroputmu K-Means ta ISODATA.

9. BmumB po3mipy Ta 30aJaHCOBAHOCTI TPEHYBAJIbHOI BHOIPKM Ha TOYHICTb
Kiacugikaii.

10. Metonu axtuBHOro HaBuaHHs (Active Learning) nms onTumiszaiii mpoiiecy
PO3MITKHU JIAHUX.

11. ApxiTektypa 3ropTkoBux HeiipoHHUX Mepex (CNN): mpu3HadeHHSs mapiB 3rOPTKU
(convolution), myninry (pooling) Ta hyHKIIi# akTUBAaII].

12. Cemantnuna cermenTtamiss y JI33: apxitexkrypa U-Net, MOHATTS €HKojziepa Ta
JeKoiepa.

13. Biaminnicte MK kiacudikamiero o0'ektiB (Object Detection), ceMaHTHYHOIO
CEerMEHTAIIIE€I0 Ta CerMeHTarliero ek3eMIuisipiB (Instance Segmentation).

14. ®ynkuii BTpar (Loss Functions) mis 3amau cermenTarii: Cross-Entropy, Dice
Coefficient, IoU.

15. Metoau ayrmentanii ganux (Data Augmentation) aJjisi MiABUIIEHHS CTIHKOCTI
HeWpoMepekK A0 Baplalliid Opi€HTALll] Ta OCBITIEHHS.

16. Konnenuist Transfer Learning: BUKOpUCTaHHS MONEPEIHHO HABYECHUX MOJCIICH
(mampukian, ImageNet) mst 3anay J133.

17. Ilpobnema "3HHMKaIO4YOTO TpajieHTa" B TIMOOKUX Mepexax Ta poJib (PYHKIT
axtuBarlii ReLU.

18. TloBHicTio 3roptkoBi Mepexi (FCN) Ta ix mepeBarm Han kimacuayHumMu CNN 3
MMOBHOM'SI3HUMH IIIapaMu sl 0OpOOKH CyITyTHUKOBUX 3HIMKIB JOBUIBHOTO PO3MIpY.
19. T'enepatuBHi 3MmaranbHi Mepexi (GAN) y 3agadax MiABUINEHHS PO3PI3HEHHS
(Super-resolution) Ta reneparii xmap.

20. Etuuni npobiiemu Ta ynepemkeHicTs (bias) y TpeHyBanbHUX natacetax ans Al B
reonpoOCTOPOBOMY aHaJi31.

21. ®i3uuHi npuHIUNU (GOpMYBaHHS 300paKEHHS B Pa/Il0JI0KATOPaX 3 CHHTE30BAHOIO
aneptyporo (SAR).

22.T'eomeTpuyH1 CIOTBOPEHHS Ha paJapHuXx 3HIMKax: layover, foreshortening, shadow
(b13uyHa TpUpOJIa Ta METOIU KOPEKIIii).
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23. Cratuctnuna npupona cneki-mymy (Speckle) Ta merogm itoro ¢impTparii
(pineTpu Lee, Frost, Non-local Means).

24. ldrtepmpertallii MeXaHI3MIB pO3CilOBaHHA (TMOBEpXHEBE, O0'€eMHE, TMOJBIiHE
BiJIOMTTS) HA OCHOBI MOJSPUMETPUUHUX JaHUX.

25. Pagiomerpuyna kamiopoBka SAR manmx: mousarts Sigma0O, Gamma0, Beta0 ta ix
3aCTOCYBaHHS.

26. OcHoBu pamapnoi iHTepdepometpii (InSAR): ¢opmyBanHs iHTEpdeporpamu,
noHATTS 0a30Bo1 JiHiiT (baseline).

27. Korepentnictb (Coherence) iHTepdepomMeTpuyHoi mapu: ¢GakTopu, IO
BUKJIMKAIOTh JIEKOPPEIALII0, Ta 11 BUKOPUCTAHHS JIJIs Ki1acu(ikarri.

28. Meton nocriitHux poscitoBauiB (Persistent Scatterers InNSAR) st MOHITOpUHTY
3MIIIEHb 3¢MHOI MTOBEPXHI Ta IHXKEHEPHUX CIIOPY.

29. Posropranns ¢a3u (Phase Unwrapping): cyTHICTh MpoOJieMH Ta aIrOpUTMIYHI
M1IXOJIH.

30. BuxkopucranHa aMIiiTy1HUX 3MiH SAR JU1s1 BUSIBIIEHHS TOBEHEW Ta BUPYOOK JiCy
(BCenorogHuii MOHITOPHUHT).

31. Ionapumetpuuna nexommno3suiiisi (H-Alpha, Pauli decomposition): ¢izuununii 3mict
KOMITOHEHT.

32. BmimB JieNEeKTPUYHOI MPOHUKHOCTI TPYHTY Ta IIOPCTKOCTI IOBEPXHI Ha
IHTEHCUBHICTH 3BOPOTHOTO PO3CIIOBAHHS.

33. IlopiBusanpuuii anamiz moxiauocteir C-band (Sentinel-1) ta L-band (ALOS
PALSAR) miist mocipkeHHs J1iICOBHX MAacHUBIB.

34. Terrain Correction: Buxkopuctanus [IMP nns reoxkomayBaHHS pagapHHX JaHHUX
(Range-Doppler terrain correction).

35. Apxitektypa miardopmu Google Earth Engine: kiieHTChbKa Ta cepBepHa CTOPOHH,
BijiKIazeHe BukoHaHHs (lazy evaluation).

36. [Tapagurma MapReduce y mpocTopoBOMY aHasi31 BETUKUX JTAHUX.

37. Metoau nobynoBu 6e3xmapHux komno3uTiB (Cloud-free composites) Ha 0cHOBI
yacoBuX psaaiB (Meniana, medoid, greenest pixel).

38. Aunroputmu BusiBiIeHHS 3MiH y 4dacoBux pspax (Change Detection): BFAST,
CCDC, LandTrendr.

39. ®eHoNOTIYHUHN aHATI3 32 CYyITyTHUKOBUMU JaHUMU: BUuAIeHHS MeTpuk SOS (Start
of Season) Ta EOS (End of Season).

40. TapmoHIYHMI aHaNI3 4YacOBUX PSAIB 1HAEKCIB POCIMHHOCTI (mOOymoBa
perpeciiHuX Mojieiel 3 CHHYCOITaMHu).

41. Ilpo6nema 30epiranns ta popmary nanux: Cloud Optimized GeoTIFF (COG) ta
Spatio-Temporal Asset Catalog (STAC).

42. Data Fusion: MeTOJ0JIOTisl MOEAHAHHS ONTUYHUX Ta PaJlapHUX JAHUX HA PIBHI
nikceniB (pixel-level) Ta o3nak (feature-level).

43. BukopuctanHss Open Data Cube (ODC) nns cTBOpeHHS HalllOHaJIbHUX
1H(ppacTpyKTyp 0OpOOKH CYITyTHUKOBUX JAHMX.

44. Matpuus nomuiok (Confusion Matrix) Ta moxiJiHi METPUKHU: 3arajibHa TOUYHICTb,
MOMUJIKH MepIIoro ta apyroro poay (Omission/Commission errors).
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45. Koeodimienr Kamma (Kappa coefficient): kputhka BUKOPHCTaHHS Ta CydacHi
ansrepHatuBH (Matthews correlation coefficient).
46. JluzaitH BUOIPKOBOTO OOCTEXEHHS AJIs Badifallii KapT Kiacudikallii: mpocTuit
BUIIAJIKOBUH, CTpaTU(IKOBaHUH, CHCTEMaTHYHUN BIIOIp.
47. Meronu xpoc-Bamigamnii (k-fold cross-validation) mpu poGoTi 3 0OMeEXKEHOIO
KUTBbKICTIO Ha36MHUX JJAaHUX.
48. Ouinka HeBuzHaueHocTi (Uncertainty Estimation) pe3ynbTaTiB MOJEIIOBaHHS Ha
nikceapHOMY piBHI (Probability maps).
49. Crneuudika Bepudikailii 00'€KTHO-OpI€EHTOBaHOI Kiacudikaiii (reoMeTpuyHa
TOYHICTh CETMEHTIB VS TEMAaTHUYHA TOUHICTb).
50. BiarBoproBaHicTh HaykoBuXx naociikenb (Reproducibility) y JI33: poib
BIIKPUTOTO KOy Ta KoHTeHepu3aiii (Docker).
HIKAJIA OHIHIOBAHHSI
VY cemectpi, ne ¢popmoro koHTposto € 3anik OK oriHioeTbes 3a 100 OanbHOMO
mkanoro. [lepeBenenns 6aniB BHyTpimiHbOi 100 OabHOT KK B HAaLlIOHAJIBHY HIKATY
3MIMCHIOETHCSI HACTYITHUM YHHOM:
O1igka B 0aax 3a BCl BUAM HaBYAILHOI JISUIBHOCTI O1inka
90-100
82 -89
75 81- 81
67 74-74
60 66- 66
1-59 He3zapaxoBaHo
VY cemectpi, ne popmoro kouTposro € icnut OK ormiHtoeTses 3a 100 6apHOIO
mkaior. [lepeBenenns 6aniB BHyTpimHBO1 100 OanpHOT TKaMK B HAllIOHATIBHY TITKATY
3IIMCHIOETHCS. HACTYITHUM YUHOM:

3apaxoBaHO

O1igka B 0aax 3a BCl BUIM HaBYAIBHOI JISUIBHOCTI O1nka
90 - 100 Bigminao
82 -89 Jyxe noOpe
75 81-81 Jlobpe
67 74-74 3a10BUILHO
60 66- 66 JlocTaTHbO
1-59 HezanosuibHO
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