HAIIOHAJIbBHA AKAJIEMISI HAYK YKPATHU
JAEPKABHA YCTAHOBA «HAYKOBUN LHIEHTP AEPOKOCMIYHUX
JOCHIUKEHDB 3EMJII THCTUTYTY N'EOJIOTNTYHUX HAYK
HAIIOHAJIbHOT AKAJIEMIT HAYK YKPATHW»

GATBEPIKYIO»

]Iupu(mp LLAKA&LFH HAH Ykpainu
AH Ykpaiuu

POBOYA ITPOI'PAMA HABYAJILHOI JIMCIUILITHA

Memoou obpobaenns danux oucmanuiinozo 3ondysannn ma dewudpysanmsn
Mamepianié aepoKOCMIYHO20 3HIMAHHA
(Methods for processing remote sensing data and decryption of aerospace removal materials)
ZUts 3100yBaviB BUIIOI OCBITH CTyIeHs 10KTOpa (hinocodii

rajysb 3HaHb E — Ilpupoanuyi Hayku, MaTeMaTuKa Ta CTATHCTHKA
cneuianbHicTh E4 — Hayxu npo 3emimo
OCBITHIH piBeHb JIOKTOP (bmococbu

OCBITHS nporpama  «JIuCTaHLilHI aePOKOCMiUHI JOCITIKEHHS IPHPOTHOTO CepeIOBHILAY
BHJI TUCIHILTIHA O6oB’si3x0Ba

®dopma HaBYAHHS
HaByanbHuii pik
Cemectp
Kinbkicts kpeautis ECTS
MoBa BuKIanaHHS.
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Po3pobuuku: A3zimoB Onekcanap TeabMaHOBHY, JTOKTOP TEOJOTIYHUX HAyK, CTapUIMA HAyKOBUH
CHIBpOOITHUK, TOJIOBHHM HAyKOBHUU CHIBPOOITHHK BiJJIUTy €HEProMacooOMiHYy B Te€OCHCTEMax
HAK/3 II'H HAH VYkpaiunu;

Hyrin CranicnaB CepriiioBud, KaHIWJAT T'EOJOTIYHUX HAYK, 3aBiayBau Jlaboparopii
TEXHIYHHUX 3aC001B TUCTAHLIHHOTO 30HyBaHHS 3eMJIi PH BiALT reoiH(OpMaiifHAX TEXHOJIOTIH B
nuctanniiaoMy 3ouayBanHi 3emiti [TAK/I3 II'H HAH VYkpainu;

JIy6cpkmii Mukona CeprifioBuy, KaHIuAaT TEXHIYHUX HAyK, CTApIIUN HAyKOBHMA
CHIBpOOITHUK J1abopaTopii MeTOAiB OOpOOKHM JaHUX AUCTAHI[IHHOTO 30HIYBaHHS TPH BLIILII
reonpoOCTOPOBOrO MOICTtOBaHHs B aepokocMiuHuX nociimkennsx [IAK/3 I'H HAH Vkpaiuu;

Tomuenko Onbsra BonogumupiBHa, KaHIUJAT TEXHIYHUX HAyK, CTApIIUNA JAOCHTIIHUK,
CTapIIMi HAYKOBHH CIIBPOOITHMK BiAUIy TEONPOCTOPOBOTO MOETIOBAHHS B a€pPOKOCMIYHHUX
nociikenHsax [IAKJI3 II'H HAH VYkpainu;

XwkHsk AHHa BacwliBHAa KaHAMIAT TEXHIYHUX HAYK, CTAPIIANA JOCIITHHUK, CTAPIIHMA
HayKOBUM CITIBPOOITHUK BIJUTITy T€OMPOCTOPOBOTO MOJICTIOBAHHS B a€POKOCMIUYHUX JOCIIIHKCHHSIX
HAKA3 I'H HAH VYxkpainu, yuennii cekperap HAK3 II'H HAH VYkpainu.

3aTBEpKEHO
I"apaHT OCBITHBOI ITpOrpamMu
K.I€O0JL.H., C.H.C.

s
g Ombra CEJIJIEPOBA

11 ITHC BJIACHE iM’s1, IIpi3BUILE
p

CxsaneHo: Buenorw paodoio [lepacasnoi ycmanosu «Haykoeuui yenmp aepoKoCMiunux 00CHioHCeHb
3emni Incmumymy eeonoeiunux nayk Hayionanvnoi axademii nayx Yxpainu»
npomokoi 6i0 «20» mpasnsa 2025 poxy Nes.

I'osioBa BueHO1 paaun

1.T.H., Ipodecop e
= O

wieH-kopecnnonaeHT HAH Ykpainn Muxaiino ITOIIOB

YyeHull cekperap BYEHOI pajiu, 4
K.T.H., CT. JIOCIL q Anna XIKXHAK



1. Mera aucuumiinm — 03HAWOMIEHHS AacCIipaHTIB 13 METOMOJOTIYHMMH OCHOBAMH Ta
MPaKTUYHUMH HaBUYKaMU BUKOPHUCTAHHS METO/IIB Ta 3ac00iB 00poOIeHHs Ta nemupyBaHHs JaHUX
JUCTAHIIIMHOTO 30HTyBaHHS 3eMJIi 13 3aCTOCYBaHHSM MPOrPAMHOTO 3a0€3IICUCHHSI.

2. Bumoru 10 BUOOpY HABYAJIbHOI IUCHUILTIHN:

— JWIUIOM Marictpa oOfHiel 31 CHeIiaJbHOCTEH
TEJIEKOMYHIKaIlii;

—  HasBHICTH 0A30BHUX 3HAHb NMPUHLHUIIB OTPUMAHHS aepPOKOCMIYHOI iHpopMaii,

HasBHICTh 0a30BUX HAaBUYOK 0OPOOKH a€pOKOCMIUYHHUX 300paKeHb 3€MHOT ITOBEPXHI,
HasIBHICTH 0a30BUX 3HAHB 3arajibHOi, pEerioHabHOI T'€0JIOTii, BUBYEHHS I€0JIOTi4HOi O0y10BH
3€MHO1 KOpU a€POKOCMIYHUMH METO/IaMU;

—  HasgBHICTH 0230BHX HABUYOK JIAHIMIAPTHOTO aHATI3y 36MHOT ITOBEPXHI I€OJIOTIIHO
3aKPUTUX TEPUTOPIi 3a manumu J[33.

ragy3i Hayk npo 3emio  abo

3. AHOTaLif HABYAJILHOI JUCIUILTIHH

[IpenMeTroM AMCUMILIIHU € METOAU OOpoOKHM Ta nemudpyBaHHS aepOKOCMIYHOI 1H(opMaIlii,
OTPHMaHO{ y pi3HUX Jliara30HaX €JIEKTPOMArHiTHOTO BUITPOMIHIOBAHHS, METOIB BepuQiKallii JaHuX
JUCTAHLIMHOTO  30HJYBAaHHA. ACHIpaHTH OMNAHOBYIOTh METOJIM  MOHepeqHboi  00poOKU
0araTocreKTpallbHUX JaHUX, METOIM MiJABHIIEHHS KOHTPACTy, METOIU OOYHMCICHHS Ta OOpOOKH
IHIEKCHUX 300pakeHb, MeToAM Kiacudikamii Ta mocT Kiacudikaiii, METOIM W MPUHIUIH
IHTEpPaKTUBHOTO JeM(pPyBaHHS MarepialliB aepokocMmiuHoro 3HimaHHsa. Kypc Bkiouae
dbopMyBaHHS HaBHYOK OOpOOKH JaHUX y BHANMOMY, KOPOTKO Ta JOBTOXBHIbOBOMY
iH(ppauepBoHOMy niana3oHax. OcobnuBy yBary Oyle NpUIICHO BHUKOPUCTAHHIO IPOrpaMHUX
MPOJYKTIB 3 0OPOOKHU JAHUX TUCTAHIIIMHOTO 30HAYBaHHS 3€MJIi, CTBOPCHHS Ha3€MHHUX ITOJIITOHIB Ta

METO/IB iHTEepIpeTaIlii JTaHHX.

4. Ilini HABYAHHS

[Ticns 3aBepiIeHHS KypCy acHipaHTH 3MOXYTh:
- OBOJIOZIITH MeTOo/IaMu e pyBaHHS MaTepiajliB a8pOKOCMIYHOIO 3HIMAHHS,
- TOrIMOUTH HaBUYKM 0O0poOkM naHux JI33 3 BUKOPUCTaHHSAM Cy4YyaCHHMX IPOrpaMHHUX
MPOJIYKTIB HA OCHOBI HOBUX MIXO/IiB,
- CTBOPIOBATH Bi3yai3allito OTpPUMaHMUX pe3yJbTaTiB.

5. Pe3yJibTaTi HABYAHHSL:

Pe3ynomam naeuanus Biocomok y
(1. 3HATH; 2. BMITH; 3. KOMyHiKallisi; 4. aBTOHOMHICTb CDopMa/Memoéu Dopma/Memodu | niocymosiii
Ta BiANOBiJANLHICTE) BUKNAOAHHSL | oyiniosanns ouiryi 3
Kon Pe3ysbrar HaBYaHHS Has4annA oucyuniinu
1.1 | Memoou nonepeonvoi 06poboxu Jlexyis Ycne onumysanna | 0o 5%
bazamocnekmpanbHux OAHUX. ACKPABICHI
nepemeopenus. Memoou niosuwenns
kowmpacmy. Memoou obuucienus ma
00pOoOKU THOEKCHUX 300padICeHb.
1.2 | Memoou nonepeomnvoi 06pobdxu Jlexyis Ycue onumysanns (0o 5%
bazamocnekmpanbHux OaHUX. KOpeKyisl
(ceomempuuna, padiomempuina,
ammocghepua). Tennosa 3tiomxa
1.3 |Knacudgixayis: 1. nekomponvosana, 2.  |Jlexyis Ycue onumysanns | 0o 10%
Memoou Knacugikayii' 3 HABUAHHAM,
Memoou asmomamuzoganoi
ceamenmauii oanux /[33
1.4 |I[locmxnacugixayis. Memoou eusgnenns |Jlexyis, Buxonanmus 0o 10%
Ma auanizy 3MiH Ha 300PANCEHHSX. npakmuyte NpaKmu4Hoi
Ananiz mpenois. Oyinka mouHocmi 3AHAMMSA pobomu




1.5 |Memoou eceonociunozo oewmuppysannus  |Jlexyis, Bukonamnns 0o 10%
OaHUX OUCAHYIUHUX AEPOKOCMIYHUX npaKmuyHe NPaKmuyHoi
3HiManb. [ewughpyeanvHi o3HaKu 3auamms pobomu
2e0102IYHUX 00 €kmis i npoyecia, ujo
00CTIOAHCYIOMbCSL OUCMAHYIUHUMU
AepOKOCMIYHUMU MEMOOaMU
2.1 | Buxonysamu 0opooxy bacamo Ilpakmuuna Bukxonanus 0o 10%
CNEKMPANbHUX OAHUX, PO3YMIMuU poboma, NPaKmuyHoi
NPUHYUNU AKPABICHO20 NEPEMBOPEHHSA. | caMoCcmilina pobomu
poboma
2.2 | Buimu nposooumu knacugikysanus Ilpakmuuna Buxonanmus 0o 10%
OaHux OUCMAHYINIHO20 3HIMAHHSL poboma, NpaKmuyHol
HEKOHMPOIbOBAHUM CHOCODOM MA camocmitina pobomu
CcnocoboM Knacughikysants 3 HagUanHam |poboma
2.3 | Ymimu nposooumu Ilpakmuuna Buxonanmus 0o 10%
HOCMKAACUGDIKAYTUHUL AHANI3 poboma, Npakmu4Hol
camocmitina pobomu
poboma
2.4 | YVuimu nposooumu 2ceonociute Ilpakmuuna Buxonanmus 0o 10%
oeuugpy8anHs OaGHUX OUCMAHYIUHUX poboma, NpaKmuyHol
AepOKOCMIYHUX 3HIMAHb U3HAYUEHOT camocmitina pobomu
OLISAHKU poboma
2.5 | Vuimu nposooumu eumipu npunadamu | llpakmuuna Buxonanmus 0o 10%
Ha nesHil OLIAHYl, cmeopumu 6azy poboma, NpakmudHol
OaHUX. camocmilta pobomu
poboma
3.1 | O6rpynmosyeamu mosciugocmi Jlexyis, Bukxonanus 00 5%
3acmocy8anus 06poObKU aepOKOCMIYHUX | NPAKMUYHA NpaKmuyHoi
300pasicens 011 BUPIULEHHS. KOHKPemHUX | poboma, pobomu
3a0ay camocmitina
poboma
4.1 | Buxopucmosysamu OmpumaHi 3HAHHS Ilpakmuuna Buxonanns 00 5%
npu 006poyi aepoKOCMIYHUX OAHUX MA poboma npakmu4Hoi
OYiHI8amMU MOYHICIb Ma pobomu
eghexmusHicms Memoouxu
CTpyKTypa KYpCY: JeKyilini | npakmudti 3aHamms, camocmitina pooboma.
6. CniBBigHOIIEHHSI Ppe3yJbTaTiB HABYAHHA JAUCHUILIIHM i3 NpPOrpaMHUMH
pe3yJbTaTaMi HABYAHHA
JbTATH HABYAHHSA JHCHUILIIHHA
TIporpamui pesyabTaTh ia 1.1{12]13|14|15]|21|22|23|24|25|3.1|4.1
PHO1. Matu nepenoBi KOHIIEITYaIbHI Ta
METOJIOJIOT1YH1 3HAHHS 3 HAYK MPO 3eMITIO,
30KpemMa 3 JUCTAHI[IHHUX aepOKOCMIYHUX
JOCTIIKEeHb IPUPOTHOTO CepEeOBHUIIA, 1 Ha
MEKi NPE/IMETHHX Trajly3ei, a TaKkoxK I P I I R
JOCTIAHHUIIbKI HABUYKH, TOCTATHI ISt
MIPOBEJICHHS HAYKOBUX 1 MPUKJIATHUX
JIOCJIIJI’KEHb Ha PiBHI OCTaHHIX CBITOBUX
JOCATHEHbB 3 BIMOBIIHOTO HANPSAMY,
OTpUMaHHS HOBHX 3HAHb Ta/ab0




31JiICHEHHS IHHOBAI{IN.

PHO2. Po3po06asiTu Ta gociimKyBaTu
KOHIIENTYyaIbH1, MATEMaTUYHI 1

KOMIT FOTEpHI Mojieni 3emii, ii reocdep Ta
MIPOIIECIB, IO BiOYBAIOTHCS B HUX,
e(pEKTHBHO BUKOPUCTOBYBATH X JIJIsI
OTpUMaHHS HOBUX 3HAHB Ta/a00 CTBOPECHHS
IHHOBAIIMHUX MPOAYKTIB Y HAyKax Mpo
3eMJII0 Ta JOTHYHUX MKIUCIHUITTIHAPHUX
HarnpsMax.

PHO3. BinbHo mpe3eHTyBaTu Ta
00roBoproBaty 3 PaxiBIFIMU 1
He(haxiBIsIMU Pe3yIbTaTH JOCIIKEHb,
HAyKOBI1 Ta MPUKJIAIHI TPOOIEeMHU HAYK PO
3emitro, KBaJTi(hiKOBAaHO OTIPHIIIOTHIOBATH B
TOMY YHUCIIi IHO3EMHOK MOBOIO PE3yJIbTaTH
JOCIIJKEHb y HAYKOBUX ITyOTiKaMisx y
MPOBITHUX MI>KHAPOJHUX HAYKOBHUX
BHJIAHHSX Ta HA HAYKOBUX 3aX0/1aX.

PHO04. ®opmymroBaTa i mepeBipsTH
rinoTe3u; BAKOPUCTOBYBATH TSI
OOTpYHTYBaHHSI BUCHOBKIB HAJICXKHI1
JI0Ka3H, 30KpeMa, pe3yJIbTaTh
TEOPETUYHOIO aHaNI3Y,
eKCIIePUMEHTaIbHUX JOCTIIKEHb 1
MaTeMaTUYHOTO Ta/ab0 KOMII FOTEPHOTO
MOJIETIIOBAaHHS, HasIBHI JIITEpaTypHi JaHi.

PHOS. T'nmu6oko po3ymiTH 3arajibHi
MIPUHITUITH Ta METOIM HAyK MPO 3eMITI0, a
TaKO0’X METO/I0JIOT1I0 HAYKOBUX
JOCTIIKE€Hb, 3aCTOCYBATH 1X y BIIACHUX
JOCTIPKEHHSX Ta y BUKJIAJAIbKIH
MIPaKTHILL.

PHO6. [1nanyBaTu 1 BUKOHYBaTH
eKCIIepUMEeHTaNbHI Ta/abo TeopeTHyHi
JOCIIKSHHS 3 HaYK PO 3eMITIO Ta
JOTUYHHUX MUKIUCUUTUTIHAPHUX HAIIPSMIB
3 BUKOPUCTAHHIM CY4aCHUX IHCTPYMEHTIB
Ta TOTPUMAHHSAM HOPM IpodeciifHoi i
aKaJIeMIYHOT €TUKH, KPUTUIHO
aHaJ3yBaTU Pe3yJbTaTH BIACHUX
JOCTIKEHb 1 pe3yIbTaTH 1HIINX
JOCIITHUKIB Y KOHTEKCTI YChOTO
KOMIUIEKCY Cy4aCHHX 3HAHb MO0
JOCJIIJKYBAHOI TPOOJIEMH.




PHO7. Po3po06asitu Ta peanizoByBaTu
HaAyKOBI Ta/ab0 i1HHOBAIlIIHI IPOEKTH, K1
JAF0Th MOKJIMBICTh TIEPEOCMHUCIUTH
HasBHE Ta CTBOPUTH HOBE II1JIICHE 3HAHHS
Ta/abo npodeciiiHy MPaKkTHKY i
PO3B’A3yBaTH 3HAUYYIIl HAYKOBI Ta + |+ |+ |+ |+ ]+ ]+
TEXHOJIOTIYHI MPo0OJIeMH y HayKaX Mpo
3eMiTto 3 BpaxyBaHHSM COIliaJIbHUX,
€KOHOMIYHHUX, EKOJIOTIYHUX Ta MPABOBUX
aCIIEKTIB.

PHO08. 3actocoByBatu 3arajibHi IPUHIUATN
Ta METOJIM MaTEMATHKH W TIPUPOTHUIHX
HayK, a TAKOXK Cy4acHI METOH Ta
1HCTpYMEHTH, IIU(POBI TEXHOJIOTIT Ta
CIeIiaJli30BaHe MPOrpaMHe 3a0e3MeUCHHS
JUIS IPOBAJKEHHS IOCIIKEeHb Y cdepi
HayK Mpo 3eMITI0, 30KpeMa, TUCTaHIIHHUX
ACPOKOCMIYHHUX JTOCIIIKEHD TPUPOTHOTO
CepeIOBHIIA.

PHO09. 3acrocoByBatu cy4acHi
IHCTPYMEHTH 1 TEXHOJIOT'1] MOIIYKY,
00pobneHHs Ta aHami3y iHpopmaii,
30KpeMa, CTATUCTHYHI METO/IN aHaNi3y
JAHUX BEJTMKOTO 00CATY Ta/ab0 CKIIagHOT
CTPYKTYpH, clielliaizoBaHi 6a3u 1aHuX Ta
1H(popMaLiiHI CUCTEMHU 1 TEXHOJIOTII.

PH10. OpranizoByBaTH 1 3/11iICHIOBaTH
OCBITHiH npoliec y cepi HayK npo 3emiIto,
HOoro HayKoOBe, HABYAJIbHO-METOAMYHE Ta
HOpMaTHBHE 3a0€3MeUYeHHs, pO3pOOIIATH 1 + |+
BUKJIAATH CIIEIIAIbH] HABYAJIbHI
JUCLUIUTIHY Y 3aKJIa/1aX BUIIOI OCBITH.

7. Cxema ¢opMyBaHHS OLIHKH:
7.1. ®opmu OUiHIOBAHHSA CTY/JEHTIB

1. Cemecmpoge oyinroeanus:

1) Koumponvna poboma «llposecmu noemanty 06pOOKY KOCMIYHO20 3HIMKY —CepeoHbol
pOo3pizHenHoCcmi ma 3pooumu 2eonoziune deutudpysannsny — 10 banie (pybisxcna oyinka — 6 banis).

2) Oyinxa 3a pobomy Ha AeKYitiHUX ma npakmuynux 3anammsax — 50 6anie (pybisxcna oyinka — 30
oanis)

2. ITiocymrkoee ouintosanns y popmi icnumy: maxcumanvha oyinka 40 6anie (pybixcna oyinka —24
6anu). ITio uac icnumy acnipanm 6UKOHYE Peanizayiio RPOEKMY 3 BUKOPUCTIAHHAM 3HAHb MA 8Milb 3 Memooi8
00poOKU 6azamocnekmpanvHux Oanux, mamepianie mennoeoi stomxu mowjo. Iliocymkose ouinroeanus y
opmi icnumy ne € 0606’°a3K06um, npu 6i0moei 6i0 yuacmi y oamniii popmi ouinroeannsa acnipanm He
ompumac 6i0nosioHi 6anu 00 nidcCymrKosor oyinku.

Pesynomamu nasuanvnoi disnvrocmi acnipanmis oyinroiomscs 3a 100 6a161H010 WKANO0TO.



3arajbHa OHIHKA BHCTABJISIETHCA 32 pe3y/IbTaTaMH PO0OTH CTYAEHTA BIPOIOBAK CeMecTpy Ta
MiJICYMKOBOT0 oOIiHIOBaHHS Yy opmi icnury, sx cyma (mpocma abo 36adcena) Oanie 3a
cucmemamuyny pooomy 6npoooedxic cemecmpy ma 0anié OMpUMAaHUX 8 pe3ylbmami NiOCYMKOB02O
OYIHIOBAHHS ) (hOpMI icnumy.

CeMecTpoBa KiJbKicTh 0ajiB 3a IIKP (nincymxoBa konTposibHa po6oTa) uu/a6o MMincymkoBa
cemMecTp 3ajliK OIliHKA
Minimym 36 24 60
Maxkcumym 60 40 100

Acnipanm He donyckaemvcsi 00 RIOCYMKO08020 OUIHIO8AHHA Y (hopmi ichumy, sKwo nio yac cemecmpie
Haopas menute 20 oanie.

7.2. Opranizanis ouiHwBaHHsA: Koumpons 300icHIOEMbC  3a  MOOYIbHO-PEUMUHE080I0
cucmemoro ma nepeooadae: S nekyiil ma 6UKOHAHHA S5 NPAKmMuyHux podim (e acnipaumu mMaromo
NPOOeMOHCMPY8AMU AKICMb 3AC60EHUX 3HAHb MA BUPIUUMU NOCMABIEHT 3a0aUi 8UKOPUCTNOBYIOUU
OKpeciieHi suxiadavem memoou ma 3acobu) ma npogedenus 1 moodynvnoi koHmponvHoi pobomu.
ITiocymrose oyiniosants nposooumsbcsi y hopmi NUCbMOBO-YCHOO ICRUM).

7.3. lllkanaa BignosigHoCTi

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

8. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHUA
TEMATHYHHAM IUIAH JEKIIIA I IPAKTUYHUX 3AHSTH

KinekicTs rognn

u/n Ha3Ba temu nexcuii npaktuyHi | CamocTiiin
n a poGora

Tema 1. Memoou nonepeonvoi 06pobxu
bacamocnekmpanbHux OAHUX. CKPABICHI
1 nepemeopenns. Memoou nioguujerns 6 2
KoHmpacmy. Memoou obuucnents ma
00pOOKU IHOEKCHUX 300padCeHb.

Tema 2. Knacughixkayia: 1. nekomponvosana, 2.
Memoou Kiacugikayii 3 HaBUaHHAM,
3 Memoou asmomamu3zosanoi ceecmenmauii 6 4

oanux J[33

Tema 3. Ilocmknacugirayis. Memoou eusienenms
ma ananizy 3mMiH Ha 300pasicenHsax. Ananiz 6 5
mpendie. Oyinka mouHocmi

Tema 4. Memoou eeonociunoco oewugpysanms
OaHUX OUCAHYIUHUX AePOKOCMIYHUX
3HIMaHb. [ewupysanvHi o3naxku

5 2e0102iYHUX 00 €kmis i npoyecia, ujo 6 2

00CTIOAHCYIOMbCSL OUCMAHYIIHUMU

AepoKOCMIYHUMU MEMOOamMU




Tema 5. [Ipunaou ma memoou nonvosux
5 oocniodiceHb 071 eepigixayii danux
OUCAHYTUHO20 30HOYBAHHS 3eMli

Ilpakmuuna poooma 1. Buxonamu 00po6Ky
bazamocnekmpanbHux OaHux, po3ymimu
NPUHYUNU AKPABICHO20 NepemB8opeHHsl.

Ilpakmuuna poooma 2. Buimu nposooumu
KAACUGIKy8anHs OQHUX OUCMAHYIIHO20
3HIMAHHS HEKOHMPOIbOBAHUM CHOCOOOM
ma cnocobom Knacugikysanus 3
HAB8UAHHAM

Ilpakmuuna poooma 3. Ymimu npoeooumu
NOCMKAACUDIKAYIIHUL AHATT3

Ilpakmuuna poooma 4. [Iposecmu ceonoziune
oewupy8ants Oanux OUCMAHYIUHUX
AEPOKOCMIYHUX ZHIMAHb BUSHAYEHOT
OLIAHKU

Ilpakmuuna poooma 5. Ilposecmu sumipu
NpUIAOamMu Ha neeHil OLIsAHYI, CIME8opumu
0azy Oanux.

Mooynvra poboma

Icnum

Bceboro 3a cemecmp

IIpumiTka: i 3a3HAYUTA TEMH, BAHECCHI HA CAMOCTIiHE BUBUCHHS
3aranasnuii 06car 90 200., B TOMy YHCIIi:

Jlekmiit — 30 200.

[paktuyni 3avs1Ts — 18 200.

Camocriitia po6ota - 38 200.

MonyneHa poboTa — 2 200.

Icrut — 2 200.




PEKOMEHJOBAHI J/KEPEJIA:

OcHoBHI:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

Learn ArcGIS [EnexTpoHHuUit pecypc]. — Pexum JOCTYILY:
https://learn.arcgis.com/ru/projects/get-started-with-arcmap/ — Ha3sa 3 ekpana.

Yuan J., Wang D., Li R. Remote Sensing Image Segmentation by Combining Spectral and
Texture Features // IEEE transactions on geoscience and remote sensing. 2014. Vol. 52. No.
1. URL: http://web.ornl.gov/~jiy/papers/ YWL_TGRS12.pdf .

JlucTanIiine 30H1yBaHHs 3eMJli: aHaJI3 KOCMIYHHUX 3HIMKIB y T€0iH(POpMaIiifHIX CUCTEMax
: HaBu.-meton. moci6. / C. O. [osruii, C. M. ba6iituyk, T. JI. Kyuma ta in. — KuiB :
HamionansHuii nentp «Maia akageMist Hayk Ykpainny», 2020. — 268 c.

OCHOBM JHCTaHIIITHOTO 30HAYBaHHA 3€MIIi: iCTOpisl Ta MpPAaKTUYHE 3aCTOCYBAHHS : HaBY.
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[Murtanns 3 quctumiing «Metonu 0O6poOku Ta nemudpyBaHHS TaHUX JUCTAHIIIHOTO 30HyBaHHS
Semiti»

Memoou nonepednvoi 00pobKu bacamocnekmpaibHux OaHUX: ACKpAasicHi nepemeopents. Memoou
niosuwenus Konmpacmy. Memoou obuucients ma 00poOKU IHOEKCHUX 300PadiCEHD.

1. Omnepartii i3 300paXKeHHSAMH: TOYKOBI orneparii. Po3moain minbHOCTI (OTOTOHY.
2. Onmnepartii 13 300paxeHHsAMHU: anredpaiuni onepaiii. CriekTpaabHi 1HIEKCH.
3. [IpocTopoBO - dacTOTHI MeToaAM OOpPOOKH 300pakeHb: (IIbTpallis 300paKeHb.

Oinprpamiss  dyp’e.  HusbkouactoTtHa  ¢iabTpamis. BucokowacrotHa — ¢impTpariis
(rpanientnuii GpinbTp, GineTp Jlamaca, mokanpHe 301IbIIEHHS KOHTPACTY).

4. SIka roJoBHa MeTa MONEPEHBOI 0OPOOKH JaHUX TUCTAHIIITHOTO 30HIyBaHHS?

S. Etanu nomnepenboi 06po6ku. Ix KopoTka XapakTepucTuka.

6. I'eomerpuuna Kopekilis 1 TpaHcoOpMyBaHHS, Ta OCHOBHI (DaKTOPH TEOMETPUYHHX
CIIOTBOPEHb 300paKECHHSI.

7. Jani, HeoOXiH1 AJI1 BUKOHAHHS T€OMETPUYHOT KOPEKITii.

8. SIKUM 9MHOM BUKOHYETHCS pPaJiOMETpUYHE KaliOpyBaHHs 3HIMKIB, Ta HOro OCHOBHA
CYTb.

9. Yomy pamiomeTpudna o0podka 300pakeHb He BUKOHYIOTHCS Ha OOPTY CyIyTHHKA?

10.  Sxi }i3uyHI BEIUYUHU OTPUMYIOTH MICJISI BUKOHAHHS PaliloMETPUYHOTO KaniOpyBaHHS
300paxeHb?

11.  AtmocdepHa kopekiisi: cyTh Ta (JaKTOPH BILUIUBY aTMOCchepH Ha 300paKeHHS.

12, Yum yCKIAIHIOETHCS CTBOPEHHSA YHIBEPCANbHOI aTMocepHOi Mojenmi s

aTMoc(epHOi KOPEKITii.

13.  Omnwuc miaxonuiB 10 atMochepHOi Kopekilii 300pakeHb

14. [TepeBaru Ta HEIOIIKH KOKHOTO 13 MIAXOAIB 0 aTMOC(hEpHOT KOPEKIii 300pakeHb.
Knacugixayia: 1. wnexompoavosana, 2. memoou Kiacughikayii 3 Hasuanuam; Memoou
asmomamu3oeanoi ceemenmayii oanux /{33

15. ¥V gomy monsrae 3aBaaHHs kiacudikarii 06'ekTi?

16. OcHoBHI mixoau 10 Ki1acudikarii Ta X BIAMIHHICTh Mi>K CO000?

17. OcHOBHI MeTOJIM MIKCEIbHO-OPIEHTOBAHOTO MIAXOAy 10 Kiacudikaiii Ta KOpOTKa
XapaKTepUCTHKa iX MepeBar Ta HeJl0JiKiB.

18. Y 4omy BIAMIHHICTH MIX METOJaMU KOHTPOJIbOBAHOI 1 HEKOHTPOJIbOBAHOIO
knacudikarmii?

19.  SIxi OCHOBHI BUMOTH INPE IBISIOTHCS 0 HABYAIBHUX BHOIpKax?

20.  Oco0aMBOCTI 3acTOCYBaHHA KEpOBaHOI KiacH]ikalii KOCMIYHUX 3HIMKIB 3a
JIOTIOMOTOI0 aJITOPUTMY MIHIMAJIIbHUX BIJICTaHEH.

21.  OcoOaMBOCTI 3acTOCYBaHHS KepOBaHOI KiacH(ikalii KOCMIYHUX 3HIMKIB 3a
JIOTIOMOTO10 aJITOPUTMY MaKCUMAaJIbHOI TPaBA0NOoI1OHOCTI.

22.  OcoOaMBOCTI 3aCTOCYBaHHS KepOBaHOI KiacH(ikalii KOCMIYHUX 3HIMKIB 3a
JIOTIOMOT010 anroputMy Maxanano0ica.

23.  Cyrb Mertoay knacuikalii OCHOBAHOrO Ha INTYYHHMX HEHpOHHHMX Mepexax. IX
repeBaru Ta HeJ10JIKHu?

24.  Ertanu TeXHOJIOTIYHOTO MpOIECY 00’ €KTHO-OPIEHTOBAHOI KiIacu(pikarii?

THocmknacughikayis. Memoou eusenenHs ma amanizy 3MmiH Ha 300padiceHHsx. AHaniz mpeuois.
Oyinxa mounocmi

25. Oneparii micaskinacugikaniitHoi 0OpoOKU: 3MUTTS KIJIACiB, MO KJIaciB, YCYHEHHs ApiOHUX
MMOMHUJIKOBUX 00'€KTIB, 3TIa/KyBaHHS MEX 00'€KTIB 1 T.1I.

26. Resampling — 3wmina po3mipy 300pakeHHs. [Ipuknamu miABHIIEHHS PO3Pi3HEHHS
300paxeHHs. [Ipukiaau NOHMKEHHS PO3PI3HEHHS 300payKeHHS.

27. ®inpTpallis Ha OCHOBI CTATUCTUYHUX (UIBTPIB.

28. Mopdonoriuni neperBopeHHst. Mopdoioris B ENVI.
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29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

ABTOMAaTH30BaHMN MONIYK 3MiH Ha PI3HOYACOBUX KOCMIYHHMX 3HIMKaX: METOJ IMOPIBHSIHHS
KapT Kiacudikaii, METOJ JiarpaMu po3CitOBaHHS, METOJI MAaTEMAaTHYHUX OTIePAIliil.

AHauni3 TpeHiB: 4acoBi Psi/iv, aHaTi3 TPEH/IIB YACOBHX PSIIB.

O1iHOBaHHS TOYHOCTI Kijacu@ikamii KOCMIYHMX 3HIMKIB. MeToa MaTpuIli TOMHIIOK.
ETanonni gaHi A7 OI[iHIOBaHHS TOYHOCTI KJIacu(ikaIlii KOCMIYHUX 3HIMKIB.

Memoou 2eonociunozo Oewiugpyéanns Oanux OUCMAHYIHUX AEPOKOCMIUHUX 3HIMAHD.
Jewugpysanvni  o3Haku  2eonociuHux 00’€ekmis i npoyecis, WO  OO0CAIONCYIOMbCA
OUCMAHYIUHUMU AePOKOCMIYHUMU MeMOoOaMU

[ToHATTS MpPO TEOIHIUKATOPH TEOJOTIYHUX OO’€KTIB 1 MPOLECIB, IO JAOCIIIKYHOTHCS
JTUCTAHIIMHUMU a€POKOCMIYHUMH METOJIaMHU.

3aranpHa Kinacudikaiisa nemudpyBaTbHUX O3HAK (M€OTHAMKATOPIB) T'COJOTIYHUX 00’ €KTIB 1
MIPOIIECIB.

XapakTepucTuka 1 TPymu MNOpSIMUX JAeMHUPPYBAIbHUX O3HAK T'€OJIOTIYHUX OO0’EKTIB 1
MIPOIIECIB.

XapakTepucTuka 1 TpyNmu HEnpsMHUX Jemu(pyBalbHUX O3HAK TEOJOTTYHUX OO €KTIB 1
MPOIIECIB.

dopMH TTPOCTOPOBUX KJIACIB 00’€KTIB IeOJIOTTYHOI MPUPOJIH, IO BUAUISIFOTHCS 332 JaHUMHU
nemudpyBaHHS MaTepialiB TUCTAHIIIHHIX aePOKOCMIYHHX 3HIMAHb.

3arasibHa XapaKTEPUCTHKA TOJOBHHUX HAMNpsAMIB TEOJIOTIYHOTO JeMH(ppyBaHHS JaHHUX
IUCTAHIIMHAX aePOKOCMIYHHUX 3HIMaHb.

3aranbHa  XapaKTepUCTHKa 1 Kiacuikaiis METOMIB  Bi3yaJbHOTO  I'€OJOTIYHOTO
nemudpyBaHHs TaHUX TUCTAHIIIMHUX a6POKOCMIYHUX 3HOMOK.

KonTpacTtHo-aHaIoOroBuii METOA TeoNoriyHOro Jemu@pyBaHHS AaHUX AUCTAHLIAHUX
AepOKOCMIYHUX 30HYBaHb.

OnepauiiHuid  WAXiA [0  TEOJIOTIYHOTO  Jemu(pyBaHHS  JaHUX  AUCTAHLIWHUX
ACPOKOCMIYHUX 3HOMOK.

[aTepnperaniiHuif  MiAXiA [0 TEOJOTIYHOTO JAemu(pPyBaHHS [JaHUX JUCTAHIIMHHUX
aepOKOCMIYHUX 3HIMaHb. CTpyKTypHE AeIN(PYBAHHS.

JlannmadTHO-HAUKAIIHHUN METOJ] TeOJIOTIYHOrO MeMH(pPyBaHHS MAHUX TUCTAHIIIMHHUX
AaepOKOCMIYHUX 30H/1yBaHb.

CrtpykrypHo-Treomopdoinoriune aemudpyBaHHs AaHUX JUCTAHIIHHUX aepOKOCMIYHUX
3HIMaHb.

MopdoiHauKaTopyu TeoJIOTIYHUX OO0’€KTIB 1 MpOIECciB. 30HU CHEKTpa eNeKTPOMarHiTHUX
XBWJIb, B SKHX Ha JAHUX JHCTAHIIHHUX AaepOKOCMIYHUX 30HAYBaHb HAWKpaIe
BiZJ0OpaxaroThcs 0co0IMBOCTI popMu pebedy moBepxHi 3emii.

JliTolHAMKaTOpu  TreoyioTiYHUX  00’ekTiB 1 mporeciB.  CnekTpaiabHl  J1ara3oHd
€IeKTPOMArHiTHUX XBHWIb, B SKHX Ha JaHUX JUCTAHI[IMHUX aepOKOCMIYHUX 3HOMOK
HalKpallle BUABIIAIOTHCSI OCOOIMBOCTI OBEPXHEBUX BIJIKJIAIIB 1 IPYHTIB.

I'eoOoTaHiyHl  IHOAUKATOPU TeOJOTiYHMX OO’€KTIB 1 mpoueciB. 30HM  CHEKTpa
€JIEKTPOMAarHiTHUX XBWJb, B AKMX HaWKpallle Ha Marepianax AUCTAHLIMHUX aepOKOCMIYHUX
3HIMaHb BHIIISIOTHCSA T€00OTaHIYHI 1HIUKATOPH.

ATMocdepHl 1HAMKATOPH Ta iX SKICHa 1H(OPMATUBHICT y BiJOOpaXKeHHI T'€O0JOTTYHUX
00’exTiB 1 mporeciB. CeKTpalnpHi Jiala30Hu eJIeKTPOMArHiTHUX XBWJIb, B SKUX Ha JaHHUX
JUCTAHLIMHUX 30HIyBaHb HalKpalle 1emuppyoThes aTMOchepH] IHAUKATOPH.

KommniekcHe nemmdpyBaHHsS MaTepialliB AMCTAHIIMHUX aepPOKOCMIYHHMX 3MOMOK Mija 4Yac
JTOCITIJPKEHHS TE€OJIOTTYHUX 00’ €KTIB 1 MPOIIECIB.

3aranpHa XapaKTEPUCTHKA HAMPSMY aBTOMATH30BAHOTO TEOJOTIYHOTO JAenudpyBaHHS
JaHUX JUCTAHLIMNHUX a€POKOCMIYHUX 3HIMAHb.

JemmdpyBaHHd J1IHEAMEHTIB  TEOJIOTIYHOI MHPUPOAM 33  JAHUMH  JIUCTaHLIHHUX
AepOKOCMIYHUX 30H/1yBaHb.
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51. lemmmdpyBaHHs KUTBLEBUX CTPYKTYP T'€OJIOTIYHOT MPUPOAM 32 MaTepiajaMH JAUCTaHIIHHUX
AepPOKOCMIYHHX 3HIMaHb.

52. Komn’roTepr30BaHi METOAM T€OJIOTO-TEMAaTHYHOTO ACIH(PPYBaHHSA AaHUX JUCTAHIIHHUX
AePOKOCMIYHUX 3HOMOK.

53. AHaii3 1 craTHCTUYHE OOpOOJIEHHS MPOCTOPOBUX 00’ €KTIB, Bifaemm(poBaHUX 32 JaHUMHU
JTUCTAHIIMHUX aePOKOCMIYHMX 3HIMaHb. JIIHEaMEHTHUH aHai3.

54. Oco6nMBOCTI aBTOMATHU30BAaHOTO JIeMK(PYBaHHS MaTepialiB IUCTAHLIIHHIX aePOKOCMIYHUX
30H]IyBaHb ITiJ] YaC BUKOHAHHS T€0JI0r0-TEMAaTHYHUX JIOCITIHKEHb.

Ilpunaou ma memoou nonvbosux 00CuiONceHb O eepigikayii OaHux OUCMAHYIUHO020 30HOYBAHHSL

3emui

1. Bumorun no momirony /I33. OcHOBHI KaTeropii: CTpyKTypa, BHIIPOMIHIOBaJIbHI-BiIOMBHI
XapaKTepUCTUKH, TeorpadidyHe po3TallyBaHHS 1 pO3MIpH, METOJAMYHE 1 TEXHIUHE
3a0e3nedeHHs, cepTudikaris.

2.

3.

Bubip wmicug momirony JI33. OcHOBHI kputepii BUOOpPY, (haKTOpH, MO0 BIUIMBAIOTH HA
BUOIp Micug nosirony. JlanamadTHo-KIiMaTHYHI Ta TeoMOp(dOIIOTriuHI 0COOIUBOCTI.
ETtanu BUBYEHHS re0JIOTTYHOT Oy/10BHU.

Ilepwuii eman — perioHalibHA TeoJIOriyHa 3iioMKa.. Macmradu 3tiomok — Big 1:500 000
1o 1:25 000.

Jlpyeuii eman — TOUIYKA POJOBHUII KOPHUCHUX KONAJIWH. BusBiIeHHsS 00'€KTIB, SKi
noTpeOyloTh MMOCTAHOBKU PO3BiAyBalbHUX poOiT. Macmrabu 3iiomok — 1:50 000-1:10
000.

Tpemiii eman — pPO3BigKa POJOBUII KOPHUCHHUX KOMAJWH. BUSBICHHS MPOMHCIOBHX
00'€KTIB KOPUCHHMX KOINAJIMH 1 OTPHUMaHHS JaHUX, HEOOXIAHMX 1 JOCTaTHIX st
MIPOSKTYBAHHS Ta MPOBEICHHS EKCIUTyaTaI[iiHUX POOiT.

4. Etanu BukopucTtaHHs marepianis /[33 npu reogoriyHUX JOCITIIHKEHHSX.

1) BUKOpHCTaHHS pe3ynbTaTiB nemmu@pyBaHHS MaTepialiB AMCTAHIIMHAX 3HOMOK SIK
METOAY OTPUMaHHS JOAATKOBOi, TOJIOBHHUM YHWHOM CTPYKTypHOi iH(opmauii, mnpu
BUKOHAHHI OTJISIIOBUX, PETIOHAIBHUX 1 JIETAJbHUX TEOJOTIYHUX JOCTIIKEHb PI3HUX
BUJIB 3BUYaWHUMHM HAa3eMHUMH METOJaMM; 2) 3aCTOCYBaHHsS CHEKTPOMETPHUHUX
BHUMIPIOBAHb SIK CAMOCTIHHOTO CIIOCOOY pO3Mi3HABAHHS Ta OKOHTYPIOBAHHS I'€0JIOTTYHUX
00'€KTIB.

5. Amapatypa Juisi HA3eMHUX JOCIIIKEHb
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