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BCTYII

[Tporpama HaBYaIBHOT AUCHUILTIHY “JlMcTaHIiiHE 30HyBaHHs 3eMiIi” CKJIa/ieHa BiIMOBIIHO 710
OCBITHBO-TIPO(ECiiTHOT MpOTrpaMHu IMiATOTOBKH

_bakamaBpa

(Ha3Ba piBHS BUIIOI OCBITH)

crienianbHOCTI (Hanpsimy) 106 ["eorpadis

OCBITHIX IIporpam «®DiznynHa reorpadis, MOHITOPUHT 1 KaIaCTpP MPUPOTHUX PECYPCIBY,
«Kaprorpadis, reoindopmaruka i kagactpy, «I eorpadist pekpearii Ta TYpU3IMY»

1. Onuc HABYAJABLHOI AUCHUILTIHA

1.1. TlpeameToM BHBYECHHA IUCHMIUIIHM € (i3UUHI OCHOBM Ta TEXHIYHI AacCIeKTH
JUCTaHIIMHOr0 30H1yBaHHs 3eMJli 3 MOy (axiBusg-reorpada, a Tako HaJlaHHS MPAKTUYHUX
HaBUYOK OTPUMaHHsA, OOpOOKHM 1 aHami3y JaHUX B IEpPEJOBUX CIELiali30BaHUX MPOrPaMHHUX
3acobax.

1.2. MeTtow BHKJIAJaHHS HABYAJIbHOI AMCUUIUIIHU € (OpPMYBaHHS OCHOB 3HaHb 3
ONTHUYHMX BJIACTUBOCTEH reorpadiyHuX 00’ €KTIB Ta TEXHOJIOTIH X TUCTAHIIITHOTO 30HyBaHHS 3
ypaxyBaHHSIM CaMHX HOBITHIX 3100yTKiB B IHAYCTpii; OmaHyBaHHS TEXHOJOTii 0OpOOKH
reorpadiuHoi iHTeprpeTarii reorpadgiyHUX O0O0'€KTIB 1 SBHUII 32 KOCMIYHMMH 3HIMKaMHu
OCBOEHHS 0Aa30BUX TEXHIK aHANI3y X AMHAMIKH 1 POTHO3IB.

1.3. OcHOBHHMMH 32aBAAaHHAMM BUBYECHHS TUCLUIUIIHHA €:

- chopmyBaTu YSBICHHA NP0 MNPUHLIUIM OpraHizamii 1 BHKOHaHHA TeorpadiuHux
JIOCJIIDKEHb 3a JIOTIOMOTOI0 a€POKOCMIYHHMX 3HIMKIB Ta OCOOJMBOCTEH OTPUMAHHS JaHUX
JUCTaHIIITHOTO 30H/TyBaHHS;

- O3HAWOMHTH 3 HAWBAXIIMBINIMMH TapaMeTpaMH, 10 BH3HAYAIOTh ONTHYHI
XapaKTEPUCTHKH 00’ €KTIB;

- BUKJIACTH OCHOBHM MPHUHIMIIB LU(PPOBOI KOMII'IOTEPHOI OOpOOKM 3HIMKIB Ta
iHTepIpeTalii oTpuMaHoi iHpopmarlii.

1.4. KinbkicTh KpenuTiB — 3.

1.5. 3aranpHa KiAbKICTb TOAUH — 90 roauH.

==

HopmaTtuBHa / 3a Bubopom
Jlenna ¢opma HaBYaHHS ‘ 3aouHa (qucraHIiiina) dopmMa HaBYaHHS
Pik niaroroBku
2-if ] 1-i, 2-i
CemecTtp
3-it | 2-if, 3-i
Jlexii
32 ropx. ‘ 8 rox.
[TpakTH4Hi, CEMIHAPCHKi 3aHSITTS
16 rox. ‘ 4 ron.
JlaboparTopHi 3aHATTS
TOJ. | TOJ.
CawmocriitHa po6oTa
42 ron. | 78 ro.
IHauBiTyasIbHI 3aBIAHHS
TOJ.




1.6. Ilepenik KOMIIETEHTHOCTEH, 110 GOPMY€E JTaHa JUCLIUILTIHA!

3acanvHi KoMnemeHmuocmi:

- 3/IaTHICTh 3acTOCOBYBaTH 3HaHHS y mpakTHuHux cutyamisx (3K 1-d@I'MIK, 3K 1-KT'IK,
3K01-I'PIT);

- 3HAHHSA Ta PO3YMIHHS TPEIMETHOI obyacTi Ta po3yMiHHS mpodeciiHoi mismbHOCTI (3K 2-
®I'MIK, 3K 2-KT'IK, 3K02-I'PIT);

- HaBHYKH BHUKOPHCTaHHS iHOpMamiiiHuX Ta KomyHikamiiHux TexHojorii (3K S-OI'MIK,
3K 5-KT'IK, 3K05-I'PIT);

- 3JIaTHICTH JI0 TOMIYKY, OOpoOIeHHs Ta aHami3y iHopMarii 3 pizHux mxepen. (3K 7-O@I'MIK,
3K 7-KT'IK, 3K07-'PIT);

- 3JJaTHICTh BUMTHUCSA 1 OBOJIOIBATU CyYaCHUMU 3HAHHSMMU; BIOCKOHAIIOBATH BJacHE HaBYAaHHA 1
BUKOHAHHS, BKITIOYHO 3 pO3POOJICHHSM HABYAIBHUX 1 JIOCIITHAILKUX HABUYOK, OPIEHTYBATHCS Y
CBITOBOMY ¥ HaIllOHAJILHOMY reorpaiyHOMy HayKOBOMY MPOCTOPI B KOHTEKCTI HEOOX1JHOCTI
MOCTIMHOTO PO3MIMPEHHS 1 aKTyami3amii reorpagiqyHux 3HaHb ISl MiIBUIICHHS MpodeciiiHol
matricreprocti (3K13-I'PIT).

Cneyianvhi (paxosi) komnemeHmuocmi:

- 3ATHICTH 3/1MCHIOBATH 30ip, peeCTpaLiio Ta aHalli3 JaHUX MPO CTaH TEPUTOPIAbLHUX CHCTEM
3a JOMOMOTOI0 BIJIMOBITHUX METOJIB 1 TEXHOJIOTIYHHMX 3acO0IB y IMOJBOBUX 1 JJaOOpATOPHHUX
ymoBax (CK 3-®I'MIK, CK 3-KTI'IK);

- 3JIaTHICTb 3/IHCHIOBATH 301p, peecTpallito 1 aHaji3 JaHUX 3a JIOMOMOTOIO BIJIOBITHUX METOIB
1 TEXHOJIOTIYHHX Ta IPOTrpaMHUX 3ac00iB y mosboBHX i Jabopatopaux ymosax (CK03-I'PIT);

- 3JaTHICTh aHAII3yBaTH CKJIaJ 1 OymoBy reocdep Ha pi3HHX MPOCTOPOBO-YACOBUX MacIITabax.
(CK 5-®0I'MIK, CK 5-KT'IK);

- 37IaTHICTh aHaNi3yBaTH CKiIaj] 1 OyJnoBy reocdep, NpUpOIHi, CYCHIIbHI, 30KpeMa TYPUCTCHKO-
peKpeariitHi 006’ €KTH Ta MPOIECH Ha Pi3HUX MpocTopoBo-yacoBux macmTabax (CKOS5-I'PIT);

- 3HaHHS 1 BUKOPUCTAaHHA creu(igHuX AJs reorpadiyHuX HayK TE€Opii, mapagurM, KOHUEHIii
Ta mpuHIuUiB BianosiaHo Ao cneriamizanii (CK 7-@I'MIK, CK 7-KT'IK, CK07-I'PIT);

- CaMOCTIHHO JOCHIJKYBAaTH MPUPOJHI MaTepiaad Ta CTATUCTHYHI JaHl (Y BIAMOBIIHOCTI 10
cnenianizanii — CK 8, ®I'MIK) B nonboBHX 1 1a00paTOPHUX yMOBaX, ONUCYBATH, aHAII3yBaTH,
nokyMeHTyBaTH 1 npe3entyBatu pe3ynbraTi (CK 8, KI'TK);

- CaMOCTIHHO JOCHIJUKYBaTH NPHUPOJAHI MaTepialyd Ta CTAaTUCTUYHI JaHi (30Kkpema y ramysi
reorpadii pexpearii 1 Typu3My) B IOJBOBHUX 1 TaOOPaTOPHUX YMOBaX, ONMUCYBaTH, aHANII3yBaTH,
JOKyYMEHTYBaTH 1 ipe3enTyBatu pesynstatu (CKO08, I'PIT).

- 3JaTHICTh 1A€HTU(]IKYBaTH Ta KIacU(iKyBaTH BIJIOMI 1 pEECTpyBaTH HOBI 00’€KTH Yy
reorpadiunii o0omoHI, iX BractuBocTi Ta mputamanHi HuM mnporecu (CK 10-OI'MIK,
CK 10-KT'IK, CK10-I'PIT);

- 3naTHicTh a0 cuctemHoro reorpagiyHoro mwuciaenHs (CK 12, KI'IK) npu BuBdeHHi
TEPUTOPIATLHUX PEKpEAIifiHuX CHUCTEM, YCBIJOMIIIOBATH CYTHICTh B3a€EMO3B’SI3KIB  MIXK
OPUPOIHUM CEpEIOBHUILEM Ta JIFOJUHOIO B IMPOLEC BUKOPUCTAHHS PeKpealiiiHO-TypUCTHUHUX
pecypciB (CK12, I'PIT);

- 3IaTHICTh J1aBaTH KOMIUIEKCHY reorpagiuHy OIIHKY TepUTOpii 3a pe3yibTaTaMH aHalli3y KapT
Ta BioOpakatu reorpadiuHi 00’€KTH 1 MPOIECH 3a JOMOMOIrol KapTorpadiyHuX TBOPIB
(CK 12, ®I'MIK);

- kKaprorpadiyHa KOMIETEHTHICTh: YMIHHS J1aBaTU KOMIUIEKCHY reorpa@iuHy OLIHKY T€pUTOPIl
3a pe3yibTaTaMH aHallizy KapT, 3[JaTHICTh BijoOpaskaTH reorpadiui o0’€KTH 1 mporecu 3a
nonomororo kaprorpagiuaux TBopis. (CK 15, KT'IK);

- 3/aTHICTb BHMKOPHUCTOBYBaTH reorpadiydi iH(opmMariiiHi TexHONorii uisi BHpIIEHHS
MpaKkTUYHUX 3aBnaHb y ranmysi reorpadii (CK 16, KT'IK).



1.7. Ilepenik pe3ynpTaTiB HaBYaHHSA, 110 (HOPMYE AaHA AUCIUILIIIHA:
32i0H0 00 6UMO2 0C8iMHBOI npocpamu cmyOeHmu NOBUHHI O0O0CASMU MAKUX pe3YIbmamis
HABYAHHAL:

NPOCPAMHI pe3yIbmamu HA84aHHs.

- 3HATH, PO3YMITH 1 BMITH BUKOPHUCTOBYBAaTH Ha MPAKTHUIll 0a30Bi MOHATTSA 3 Teopii reorpadii, a
takox cBitorsaaux Hayk (PH 1 — ®I'MIK, TP 01 — KT'IK, ITP01 — T'PIT);

- TOSICHIOBAaTH OCOOJIMBOCTI opranizaiii reorpadiunoro npocropy (PH 3 — ®I'MIK, ITP 03 -
KI'IK);

-30uparn, oOpoOnsATH Ta aHamizyBath iH(opmaliro B obnacti reorpadiuamx Hayk (PH S -
OI'MIK, ITP 05 — KT'IK, ITP05 — I'PIT);

PH 6 — ®I'MIK, IIP 06 — KT'IK, ITP06 — I'PIT. BuxopucrtoByBat iH(pOpMalliiiHi TEXHOJIOTI],
KapTorpadiuHi Ta reoinpopmaniiHi MoJeni B ramy3i reorpadiuHux HayK.

- 3aCTOCOBYBATH METOJIH 1 MPUMOMH aHAJII3y I€HE3HCY, EBOIONIT 1 TEHACHIIIN PO3BUTKY 00’ €KTIB
Ta siBuil HaBkoymiHboro cepenosuina (PH 13 — ®I'MIK, IIP 14 — KT'IK);

- aHami3yBaTH Ta OI[IHIOBAaTH BIUIMB TeorpadiyHUX  BJIACTUBOCTEH  pETioOHIB Ha
NPUPOIOKOPUCTYBaHHS Ta rocniogapchbKy AisuibHicTh (ITP 15, KI'IK).

W0 BUPAJICAIOMBCS UepPe3 CUCMEMY 3HAHb MA YMIHb.

- 3namu 0a30Bi TOHATTS Ta CydYacHI TEHACHINI B cdepi MUCTAHIIIAHOTO 30HIyBaHHS 3€MIIi,
OCOOJIMBOCTI 3aCTOCYBaHHS PE3YJIbTATIB JMCTAHI[IHOTO 30HIYBaHHS 3€MJIi, METOAH OTPUMAaHHSI
HeoOXimHoT iHQopMallii Ha OCHOBI 3aCTOCYBaHHS JTaHUX JUCTAHI[IHHOTO 30H/TyBaHHS;

- @Mimu TIPOBOJWUTH TIOMIYK Ta iACHTH(IKAIIIO HEOOXiTHUX 00’ €KTiB, 3aBaHTAXKYBATH 1 TPOBOIUTH
MOTIEPETHIO MiATOTOBYY 00pOOKY JaHWX MUCTAHITIHHOTO 30HIYBAaHHS 3 BIIKPUTHX JDKEPEI; IMPAIOBATH 31
CHEKTPaTbHUMHU NPOMIISIMU, TPOBOJIUTH Pi3HI BUAU aHATi3y 300paKeHHSI.

1.8. IlpepexkBi3uTH: pO3yMiHHS (HI3MYHHUX MPOLECIB 1 SABUII 3 KypCY 3arajbHOI cepeaHbOi
OCBITH, YCIIIIIIHE OIAHYBaHHS OCBITHIX KOMIOHEHTIB: «Bctym po daxy», «3arampHe
3eMJIe3HaBCTBO», « Tomorpadist 3 ocHOBaMH reoaesii.

2. TeMaTHYHUI IIJIAH HABYAJBLHOI JUCIUILIIHA

Posnin 1. Berynm no aucranumiitnoro mociimkennst 3emuri. @i3MdyHi 0CHOBM Ta TeXHOJIOTii
OTPUMAHHSA KOCMiYHMX 3HIMKiB.

Tema 1. MeToau AUCTaHUIIHOTO 30HIyBaHHS B reorpadiyHux gociikeHHsX. OCHOBHI HOHSTTS.
Berynaa nekmist 1o kypcey. [IpuHIunm i BU3HAYCHHS, METOIU JUCTAHIITHOTO 30HAyBaHHS B Teorpadii.
IcTopist MeTOTIB AMCTAHIITHOTO 30H 1y BaHHS.

Ha npakTuyHOMY 3aHSTTI CTYACHTH ONaHOBYIOTh poOOTY 3 MOIIYKY i 3aBaHTa)xeHHs AaHux /(33 Ha
mrardopmi EarthExplorer.

Tema 2. Qi3uyHI OCHOBH JUCTAHITIHHUX MEeTOIB. [IpuHIIIHN MOOYI0BH ITUGPOBUX 300paKEHb.

[ToHATTS CHIEKTPy €NEKTPOMArHiTHUX XBWIb. Hacinku 4 OCHOBHUX 3aKOHIB BHIIPOMIHIOBAaHHS IS
JUcTaHUiHHOrO 30HAYBaHHA. OCHOBHI XapaKTEPUCTHKH B3a€MOJi1 BUIIPOMIHIOBAaHHS 3 00’ €KTaMH 3€MHOT
noBepxHi. OCHOBHI MOKa3HUKH, M0 XapaKTEPU3YIOTh ONTHYHI XapaKTePUCTHKH 00’ €kTiB. OcoOIMBOCTI
CIICKTPAJIbHOI BiIOMBHOT 3JaTHOCTI MPUPOAHUX 00’ekTiB. OCHOBU MNOOYI0BH HUMDPOBHX 300pakeHb.
3HaHHs WOA0 eTamiB GopMyBaHHS KOCMIYHOTO 3HIMKY, BHIB HOTO pO3AiJBHOI 31aTHOCTI (IIPOCTOPOBA,
CIIeKTpajbHa, YacoBa Ta pamgiomerpmyHa). [loHATTS KoMOiHAIl KaHaNiB Ta Taly3i 3aCTOCYyBaHHS
3a3HAYCHUX KOMOIHalill B mpakTuii reorpadidHuX mochimkenb. Dopmatu pacTpoBuX QaiiiiB, IO
BUKOPHUCTOBYIOTBCSI y Cy4acHil MPaKTHLIL.

OzHaiiomiieHHs 3 mporpaMHuM 3a0e3nedeHHsIM ERDAS Imagine, sike cTyIleHTH BHKOPHCTOBYIOTh
Ha MIPAKTUYHUX 3aHATTAX.

Tema 3. [lnardpopmu aHCTaHLIAHOTO 30HAYBaHHSA. MeTOAM peecTpalii BHUIIPOMiHIOBaHHSI.
Cencopu.



Hazemni mnardopmu Ta 30ip noiapoBux ganux. [loBitTpsiHi kymi. JliTanbHi anapatu 3 HEPyXOMUM
kpuiioM. BITJIA. Kocmiuni (op6OitaneHi) mnardgopmu. OCHOBHI MOHATTSA KOCMIiUHOI 3iioMku. Buam opOiT
Peectpanis BunpomintoBanas. OcHOBHI Turu ceHcopiB [33. MynbpTHCIEKTpaIbHI CKaHYIOUl CHCTEMHU.
KaniOpyBanns i Bamiganis.

Ha mnpakTudHOMY 3aHSTTI CTYAGHTH OTPUMYIOTh HAaBHUYKH IOKPALICHHS CIEKTPAJIbHUX
xapaktepuctuk B ERDAS Imagine.

Tema 4. CyuacHi cymmyTHUKOBI cuctemu B J133.

[ToHATTS TPOCTOPOBOI PO3IINBHOI 3AaTHOCTI CYMYTHHKOBUX cHCTeM. [lmaHOBE Ta MEpCHEKTHBHE
3HiMaHHA. OCHOBHI MOHATTSA KOCMiUHOI 3WoMKH. Bumum opOiT. OTiisan cydacHUX CYIyTHHKOBHX CHCTEM:
ICTOpisI PO3BUTKY, NMPUHITUIINA POOOTH, MPU3HAYCHHS, 3HIMaNbHA amaparypa. CydacHi reocraiioHapHi
(GOES, Meteosat) ta momnsipHo-opOiTansHi cymyTHUKOBI cuctemu (NOAA, Metop, Terra). Cyuachi
pecypcHi CYIyTHHKOBI cHCTeMH cepeanboi posninbHoi 3matHocTi (Landsat, Sentinel). Cyuwachi
CYIYTHHKOBI CHCTEMH BHCOKOi i HaaBHCOKOi po3aimpHOi 3matHocTi (Planet, Skysat, WorldView-3,
Pleiades NEO)

Tema 5. [Ipunnunu Texuonorii LiIDAR Ta ii 3acrocyBanns B J133.

[puamumnu podotn LiDAR-cuctem. Ilpukmamm 3actocyBaHHA. OCOOIMBOCTI OTPHMAaHHS TaHUX
LiDAR. IToxu6xu i ocobmuBocTi 00poOku manux. Tumosi mpuctpoi LiIDAR mst [133.

Ha mnpaktu4HOMY 3aHATTI CTYAGHTH 3HAHOMIIATBCS 3 METOJAaMH MOKpAIlleHHS MpPOCTOPOBOI
PO3IUTBHOI 3IATHOCTI.

Po3ain 2. OcnoBu undposoi 06podKH JaHUX JAUCTAHUIHHOTO 30HTYBaHHS
Tema 6. Texnosoris Ta opranizanis aemupyBaHas 3HIMKIB. BisyanbHe gemmdpyBaHHs
IMpeamer Ta cyTHicTh AemmdpyBaHHA 3HIMKIB. [IpencTaBiIeHHS aepOKOCMIYHOIO 3HIMKY SIK
momeni wmicueBocti. Jloriuna cTpykTypa mnpouecy aAemmdpyBaHHs. O3Haku Aemm@pyBaHHS
AaepOKOCMIYHUX 3HIMKiB. OCHOBHI TE€XHOJIOTiYHI cxemH nemupyBaHHs 3HIMKIB. Bubip Ta miarororka
MmarepiaiiB 3iiomok. [lonboBe Ta KamepanbHe AemU(pyBaHHS 3HIMKIB. [IOHSTTS KOHTPOJIBOBAaHOI Ta
HEKOHTPOJIbOBaHOI Kiacuikamii 3HiMKiB. llpuHumnu eramoHHoro aemm@pyBaHHA, 00 €KTHBI3aLisd
nporecy aemu@pyBaHHs, MUITXH aBTOMATH3AIli1l e pyBaHHS 3HIMKIB. AHAII3YIOTHCS METOU OIIHKH
HAJIHHOCTI pe3ysbTaTiB AemuppyBaHHS aeépOKOCMIYHHX 3HIMKIB. MeToau nemmdpyBaHHsA, OCHOBaHI Ha
NEPETBOPEHHI CIIEKTPAIILHUX SICKPABOCTEH.
Ha npakTtu4HOMY 3aHATTI CTYIGHTH OTPUMYIOTh HaBHUYKHU NpUB'sa3ky 3HIMKIB B ERDAS Imagine.

Tema 7. CioTBOpeHHS 300pakeHb Ta iX HomnepeaHs 00poOKa B JUCTAHIIHHOMY 30HyBaHHI

OCHOBHI BHIHM CIOTBOPEHb: CIOTBOPEHHS, CIPUYMHEHI HAXWJIOM ONTHYHOI BiCi; CIIOTBOPEHHS
noB’s13aHi 3 penbe)OM MICHEBOCTI; CIIOTBOPEHHS, BUKJIMKAaHI KPHUBH3HOIO 3eMili; TeXHi4HI (hakTopu
CIIOTBOpPEHHS 3HIMKIB. Panmiomerpuune kaniOpyBanHs. PagiomeTpudna Kopekiis. [ 'eoMmeTpuyHa KOpeKIis.
[TigBUIIEHHS KOHTPACTHOCTI.

Tema 8. CriekTpaibHi iHIEKCH Ta IepeTBOPeHHs. Beretaniiini ingekcu

CrektpanbHa iH(poOpMaris y BidyanbHOMy naemm@pyBaHHi. OCHOBM BereTallifHUX iHAEKCIB i
NpUHOMTH (QopMyBaHHS. BigOWBHI XapaKTepHUCTHKH TPYHTY Ta CHEKTpajbHA JiHisA rpyHTy. Pomp mimii
IPYHTY B BereTalliliHHUX iHAeKcaX. [3oBereTamiiini miHii Ta mapanenbHi i BimHOCHI iHAekcu. Tumu. NDVI
Tasseled Cap. Anani3 ronoaux komnoneHtiB (PCA). Ha MIPaKTHIHOMY 3aHATTI CTYJCHTH
3HAWOMIIATHCS 3 OCHOBaMH TOTMiKcenbHOI Knacudikamii 3HiMKiB B ERDAS Imagine.

Tema 9. Knacudikaris B /133

OcHoBHi nonoxxeHHA. [ToHATTS Kilacy 3a CHEKTpaJbHUMH OCOONHMBOCTSAMH BiIOMBHOI 34aTHOCTI
00’exTiB peanpHOro cBity. CrieKTpalbHUM Ta iHQOpPMAamiifHUN KIIacH, X HETOTOXKHICTh 1 BIIMIHHOCTI B
abcrpaxkuii. KepoBana knacudikais i ii ocHOBHI anroputmi. [Tutanus popMyBaHHS HaBYaIbHOT BUOIpKH
nikceniB. Hefipomepexi. 3ropTokoBi HelpoMmepeki SIK OCHOBHHHM iHCTPYMEHT NpH POOOTI 3 AaHUMH
MUCTaHIIHHOTO 30HAYBaHHS 3emii. Kiactepuszariss sk ocHOBa HeKepoBaHOi kiacudikamii, i
MaTeMaTH9IHa CYTHICTh Ta OCOOIMBOCTI BUIAUICHHS CIIEKTPATFHUX Ki1aciB. OTiHKa TOYHOCTI KIacudikarii.

Tema 10. Jlocnimxenns 3min 3eMHoi noBepxHi (Change Detection).

[MuranHs, NOB’s13aHi 3 TEXHOJIOTIE€I0 BU3HAYCHHS 3MiH 3a JBOMa 3HIMKaMH, 3pOOJICHUMHU B Pi3HUH
gac I OnmHi€el U Tiel )k TepuTopii. AHATIZYIOTHCS BUMOTH JO 3HIMKIB Ta HEOOXiTHI TOMEpeaHi BUIH
00poOKH 3HIMKIB, 10 HEOOXiAHO BUKOHATH UIA 3a0€3MEUeHHS OCTOBIPHOCTI OTPUMAHUX PE3YJbTaTiB.

Ha mpakTuyHOMY 3aHATTI CTYIEHTH OTPUMYIOTh HAaBHUYKM BHKOHAHHS aHaJi3y 3a METOIHMKOIO
Change Detection.



Tema 11. 3acTocyBaHHS METOIIB OUCTAaHLUIHHOIO 30HAYBaHHS B Haykax npo 3emmo. OCHOBHi
HaAPSMKH 1 TEHISHII1 pO3BUTKY ITUCTAHIIHHOTO 30HAYBaHHS 3eMIIi.

[Mpuknamm BukopucTanHs nanux 1 meroniB /33 y Haykax mpo 3emuto, B MeTeoposorii i
KIIIMATOJIOTil; OKEaHOJIOTii; Treosorii; reoMopdonorii; TIAMIONOrii; TigPOJIOTii; TIPYHTO3HABCTBI;
reo0oTaHili; MaHAMAadTO3HABCTBI, JOCHIKEHHI CUTBCHKOTO TOCHOJApCTBA; JOCIHIIHKEHHI HaceIeHHX
MTyHKTIB; JOCIHIHKCHHI aHTPOIIOTeHHOI Jii Ha TMPHUpPOAHE cepemoBuiie. TpeHan B cymyTHHKoBOMY J133.
Hogi Mmetoauku nokpaments qanux. Hosi cencopu 1 Texnosmorii. /33 1 xMapHi 004rCIeHHS.

CTyaeHTH TpakTHYHO O3HAWOMIIIOIOTBCS 3 OCOONMBOCTSIMU Bizyamizamii xmap To4ok B ERDAS
Imagine.

3. CTpyKTypa HaBYaJbHOI AN CUHILIIHA

HasBu po3ainis i Tem Kinekicts roanu
JneHHa hopma 3ao4yHa hopma
yCBhOTO y TOMY YHCII yCBhOTO y TOMY YHCII
a1 | o | xab. | 1gO. | c. I n | gad. | O | c.
p. p.
1 2 314 5 6 7 8 9 | 10 | 11 12 |13

Po3ain 1. Beryn 1o aucranuniiinoro pocaimxenns 3emuti. ®isn4yHi 0CHOBM Ta TeXHOJIOTII
OTPHMAaHHS KOCMiYHMX 3HIMKIB

Tema 1. Metoau 7 212 3 6 0,5]0,5
JTUCTAHIHHOTO
30HAYBaHHS B
reorpadiTHIX
nociimkenHsx. OCHOBHI
IIOHATTSA

Tema 2. @i3nyHi OCHOBH 9 4| 2 3 5.5 1 10,5
JTUCTAHIITHUX METOIIB.
IIpuntunm noOyaoBH
U POBUX 300paXKECHb

Tema 3. TTnardopmu 10 4| 2 4 9 0,510,5
IHUCTAHILIHHOTO
30HyBaHHA. MeToau
peecTpaii
BUTIPOMIHIOBaHHSI.
Cencopu

Tema 4. CygacHhi 10 2 8 15 1 14
CYIIyTHUKOBI CHCTEMH B
33

Tema 5. Tlpuniumnm 8 4| 2 2 9,5 1 10,5
texuoJorii LIDAR Ta i1
3actocyBaHHs B /133

Pa3owm 3a pozaisiom | 44 16 | 8 20 45 4 2 39
Po3nin 2. OcHoBu g poBoi 00poOKH JaHUX TUCTAHIIHHOIO 30HAYBAHHS

Tema 6. Texnosoris Ta 6 212 2 6 0,510,5

oprasizaris

JemuQpyBaHHs 3HIMKIB.

BizyanbHe

JermudpyBaHHS

Tema 7. CioTBOpeHHS 5 2 3 6,5 0,5

300paxeHb Ta iX
noriepeiHst 00poOKa B
JMACTAHITIHHOMY
30H]IyBaHHI




Tema 8. CriekrpaiibHi 8 212 4 8 0,510,5 7
1IHICKCH Ta
IEPETBOPCHHSI.
Bereraniligi inaekcu
Tema 9. Knacuoikartis B 5 2 3 7,5 0,5 7
133
Tema 10. JTocmimKkeHHs 10 212 6 10,5 1 10,5 9
3MIH 3€MHOI1 ITOBEPXHI1
(Change Detection)
Tema 11. 3acTocyBaHHA 12 6| 2 4 6,5 1 (0,5 5
METO/IB IMCTAHIIHHOTO
30HAYBAaHHA B HayKax
npo 3emiro. OCHOBHI
HaIPSIMKH 1 TEHACHIIIT
PO3BUTKY
JUCTAHLIHHOTO
30HIyBaHHS 3eMiTi
Pazowm 3a po3nisiom 2 44 16 | 8 22 45 4 2 39
Ycevozo 200un 920 3216 42 90 8 | 4 78
4. TeMH NPAKTUYHHUX 3aHATH
No Hassa temu KinbkicTh
3/ TOIUH
JCHHA 3a04YHa
1 | Ilomyk Ta 3aBaHTaXEHHS 3HIMKIB 3a JOIIOMOTO0 OHJIAIH- 2 0,5
cepBicy EarthExplorer (USGS)
2 | ITouarok po6otu 3 pactpoBumu ['IC (ERDAS Imagine). 2 0,5
3aco0u MOYaTKOBOTO PiBHS, MPU3HAYEHI /ISl Bi3yaJIbHOTO
aHami3y 3HiMKiB. KomOiHarii kaHaiB.
3 | [TokparmieHHs CIeKTPaTbHOI PO3AUTBHOT 31aTHOCTI KOCMIYHHUX 2 0,5
3HIMKIB. [TonsiTTst O6nacri inTepeciB (AOI). Bukopucranus
AOI nnis 00pi3aHHS 3HIMKIB
4 | IlokpaleHHs: IPOCTOPOBOI PO3AUIBHOI 31aTHOCTI 3HIMKIB 2 0,5
(pansharpen)
5 | CrBopenHst MO3aiku 300pakeHb 2 0,5
6 | IlpuHimny i npouec nNpuB’s3KU aeKPOKOCMIYHOTO 3HIMKY 2 0,5
7 | Metoau nomikcenpHOT Knacudikarii. HekepoBana 2 0,5
knacudikaris 3uiMKiB Landsat 8 i3 3acTocyBaHHsIM
anroputmy K Means
8 | LIDAR. Bizyaui3zaiiis Ta 00poOKa XMap TOYOK 2 0,5
BChOI'O 16 4

[IpakTuuHi 3aHATTS BUKOHYIOTHCS BIAMOBITHO JO YHIKJIBHOTO BaplaHTy MaHHX, IO
BiJIMOBi1ae TMeBHIN cieHi (3HIMKY) Landsat 8-9, 3aBanTtakeHumu 3 cepicy EarthExplorer na

NPaKTUYHOMY 3aHSTTI

(Teputopis  CIeHH

3a BJACHUM BHOOpOM

CTYJICHTA),

i

BUKOPUCTOBYIOTBCA B YCiX HACTYIIHUX TMPAKTHYHUX 3aHATTAX (3a BUK/IKOUYCHHAM THX, K1
nepez[6aqa}0TL BUKOPUCTAHHSA IHIIUX THITIB JaHUX, 110 HAAAXOThCA Bnmanaqu).



5. 3aBaaHHs 1719 caMOCTilHHOI po6oTH

Ne Bunu, 3Mict camocTiitHOT poOoTH Kinekicts roanu
3/m JICHHA 3a04Ha
1 | Po3rmsiHyTH 1O0ATKOBI OJPOOUII 3 iICTOPil PO3BUTKY 3 5
METOIB JUCTAHIIIHHOTO 30HyBaHHs 3eMITl
2 | BuBuuTH ocHOBU ¢yHKUiIOHYBaHH: nporpamu Google Earth. 3 4
O3HAMOMHTHCS 3 TPUHITMIIOM MOOYAOBH MMipaMiIHUX IIapiB
3 | PosrnsiHyTH 0COOIMBOCTI BUKOPUCTAHHS 3HIMKIB B Pi3HUX 4 8
30HaxX CIEKTPY B HAYKOBHUX JOCIHIIDKEHHSIX
4 | O3HalloMHTHUCS Y JTiTEpaTypHHUX Ta [HTepHET-IKepenax 3 8 14

XapaKTEPUCTUKAMH CYy4acHOI KOCMIYHOT 3HIMAJILHOT
anaparypw, 1l IpU3HAYSHHSIM Ta CII0CO0aMH BUKOPUCTAHHS

5 | Po3rnsiHyTH MOHATTA «BipTyasibHi IN100ycH» Ta 2 8
03HalOMHUTHUCS 3 cepBiCamMH, K1 BOHU IPONOHYIOTh. 3HAUTH
cy4acHi [HTepHeT-0aHKM 1aHUX pe3ynbTaTiB 3iioMok /133,
3’sICYBATH, [0 MOYKHA OTPUMATH 3 iX JJOITOMOT OO

6 | PosrnsiHyTH 0OCOOJIMBOCTI NEPBUHHUX PE3YJbTaTIB 3HOMKH, 2 5
dopmaru nanux BIL, BIP ta BSQ — koayBanHs iHpopmariii
7 | Po3rnsHyTH HanpsIMKY 3aCTOCYBaHHS CIEKTPAJIbHUX 3 6

1HJEKCIB, IPUKJIAIN BUKOPUCTAHHS HOPMaJI130BaHOTO
iHekcy pocauaHocti NDVI Ta 3ajaui, 1110 BUPIIIYIOTH 3
JIOro I0IIOMOT 010

8 | O3HafloMuTHCA 3 AITOPUTMOM OPTOTPaHCHOPMYBAHHS 4 7
3HIMKIB
9 | O3HaifoMuTHCS y JiTEpaTypHUX HKEpeNax 3 BUIaMU 3 7

CIIEKTPAIbHUX TTOKPAIyBAIbHUX IEPETBOPEHb,
¢inpTpamnieto 300paskeHb, BUAaMu (iIbTPiB, M0

3aCTOCOBYIOTHCS

10 | BuBuuTH 10JaTKOBI PUKIIAAN 3aCTOCYBAHHS KOCMIYHHIX 6 9
3HIMKIB B reorpadiyHuX JTOCTIKSHHSIX

11 | deranpHime 03HAHOMUTHCS 3 ITOPUTMOM JOCIIKSHHS 4 5
3MiH 32 Pi3HOYACOBUMH KOCMIYHUMH 3HIMKaMH
Pazom 42 78

6. InguBinyasibHi 3aB1aHHA
He mepenbaueni HaB4aIbHUM TIJIAHOM.

7. MeToau HaBYAHHSA

JIo OCHOBHMX METOJIB HaBYaHHS HaJeXaTb: JEKUii (3 Mpe3eHTallisIMM), MPaKTHUHI
po0oTH, caMOCTiiiHa poOoTa CTYJEHTIB 3TiHO 3 MPOTrPamMor0 Kypcy, 1HANBIIyallbHI HaBYaIbHO-
JOCHITHUIbKI 3aBAaHHS (KOHTPOJBHI pOOOTHM JJsl CTYJEHTIB JEHHOI Ta 3a04HOi (opMm
HaBYaHHS).

Marepianu i HaBYaJIbHO-METOAMYHHUM KOMITJIEKC IpezcTaBieHi Ha maTgopmi Moodle 3a
nocuinaHHsaM: https://moodle.karazin.ua/course/view.php?id=11101. 3a ymoBH mNOHZOBXECHHS
BOEHHOTO CTaHy, JIEKLIi NPOBOIATHCA OucmaHnyiuno 'y Qopmari BineokoH(pepeHii 3
BUKOpUCTAHHIM TuiaThopmu  Zoom. KoHcymbTamii MpOBOAATHCS y CHHXPOHHOMY #
ACMHXPOHHOMY (opMaTi (3 BUKOPUCTAHHSIM MECEHDKEPIB Ta KOPIOPATUBHOI EIEKTPOHHOT
TIOIIITH).



8. MeToau KOHTPOJIIO

Jlo MeTomiB KOHTpOJIIO HajekaTh: 3/ada MPAKTHYHHX POOIT;, MPOMIKHUN KOHTPOJb 1
MiCYMKOBHIA TeCT (3aJ1iKOBa KOHTpPOJIbHA poboTa). [lepeBipka 3HaHb 3IHCHIOETHCS BUKIIOYHO
3a gomomMoror miatgopmu  Moodle - 3 aBTeHTHdiKami€ero 3m00yBava  y  peKHUMI
BimeokoHpepenIii. Peectparnis (gomyck A0 CKIagaHHS) YYaCHHUKIB OCBITHBOT'O IPOIIECYy, a
TaKoX OOMIH MiJICYMKOBUMH 3aBJaHHIMU Ta BIATOBIASMHU Ha HUX 3M1MCHIOETHCS BUHIATKOBO 3
KOPIIOPATHBHOI €JIEKTPOHHOI MOMITH XapKiBCHKOTO HalliOHAJILHOTO yHiBepcHuTeTy iMeHi B. H.
Kapasina i3 3a0e3meueHHsM akaJeMIqHOi JOOPOYECHOCTI.

9. Cxema HapaxyBaHHs 0aJiiB

IIoTOouHUI KOHTPOJIB .
3amikoBa

. Ipomixkna KoHTpoJbHa [Cyma
[Mpaktruni pobotu (40 6) KOHTpPOJIbHA Pasom poboTa

pobora

Ip.1 | Ip.2 |IIp.3| Hp.4 [Ip.5| Ip.6 | Ip.7 | Ip. 8

206 60 0. 40 6. 1006.

506 56 56 56 506 56 56 56

KpuTepii oniHIOBaHHS HABYAJBHUX JOCATHEHb
JJ1si IpaKTHYHUX PoOiT

Bukonauuit oocsr Oaiu

PesynbraT BijicyTHIN a00 HE 32 TEMOIO MPAKTHYHOI POOOTH 1 Ta MeHIIe

Y BUKOHAHOMY 3aBJIaHHI HABEJICHO HEMOBHY 1H(OpMaIIifo, YaCTKOB1
KOHKPETHI J1aHi, IKi He IOKa3ylOTh BUKOHAHHS €TaIiB MPAaKTUIHOTO
3aBJaHHS 1 CHCTEMHE BOJIOJIIHHSI MaTepPiajioM, CTYJIEHT OPIEHTYETHCS y
3aBJIaHHI YacTKOBO ((hparMeHTapHO)

1-2

Y BUKOHAHOMY 3aBJaHHI HaBEJICHO HAJIaHO KOHKPETHI JIaHi 3a eTanaMu
BHKOHAHHS IPAKTHYHOTO 3aBJIaHHS 1 YaCTKOBUMH KOMEHTaPSIMH, CTYICHT
OPIEHTYETHCS Y 3aBJIaHHI BIIEBHEHO, Ma€ TIEPEBAKHO J100pe chopMoBaHy
KOMIIETEHTHICTD

3-4

YV BUKOHaHOMY 3aB/IaHHI HaJJaHO BUYEPIIHI JaHI 32 BAKOHAHUMH €TaraMu
1 Ha/IaHO TTOBHI KOMEHTapi CTOCOBHO BUPIILIEHHS MPAaKTUYHUX 3a]1a4,
CTYZICHT OPIEHTY€ETHCS Y 3aB/IaHH] BUIbHO, 3JaT€H NpUHMAaTH BipHi
pIIIEHHS 1 MA€ MOBHICTIO ¢()OPMOBaHY KOMIIETEHTHICTh

Kpurepii oniHioBaHHS 1iJ1 4ac NPOMizKHOT0 KOHTPOJIIO

[TpoMi>XKHUIT KOHTPOJIb CKIAAAETHCA 13 TECTOBUX 3aBJIaHb 3aKPUTOTO TUIY Ha BUOIp MPaBHIIbHOT
BIJIMIOBI/I, 13 3araibHOI0 CyMOIO 15 GamiB, 110 HAOMPAETHCS CTYIEHTOM BIATOBITHO 0 KIIBKOCTI
MPaBWIBHUX BiAMOBIEH. Takoxk 10 IPOMIKHOTO KOHTPOJIIO BXOAUTH 3aBAAHHS BIAKPUTOTO THUITY
3 PO3TOPHYTOIO BIATOBIAIIO Ha 5 0amiB, sike Ma€ Taki KpUTepii OLIHIOBAHHS:

3MICT BIAIIOBIII Ooanmu
BiamoBiap BiACyTHs a00 1aHa HE 32 TEMOKO MUTaHHS 2 Ta MeHIle
VY BiANOBiAlI HaBeACHO 3araibHy iH()OpPMaIlito, YaCTKOBI KOHKPETHI J1aHi,
SIK1 HE TIOKa3YIOTh CHCTEMHE BOJIOJIIHHSI MaTEPiajioM, CTYICHT 3

OPIEHTYETHCS Y 3aBIaHHI YaCTKOBO ((parMeHTapHO)

VY BiANOBiAlI HABEACHO MEPEBAKHO KOHKPETHI JIaHi 3 3aralbHUMHU
NPUKIIAIaMH 1 YaCTKOBUMHU KOMEHTAPSIMH, CTYJICHT OPIEHTYETHCS Y 4
3aBJ/IaHHI BIICBHCHO, MAa€ TIEPEBAKHO J1I00Ope chopMOBaHY KOMIETEHTHICTh

VY BiZNOBIJII HABEICHO BUYEPIHI AaH1 3 3araJbHUMHU 1 YaCTKOBUMH 5




MPHUKJIaIaMU 1 KOMEHTAPSIMU CTOCOBHO BUPIIICHHS MIPAKTUYHUX 33134,
CTYJICHT OPIEHTYETHCS y 3aBJIaHHI BUIBHO, 3/1aT€H MPUHMATH BipHI
pIlICHHS 1 Ma€ MOBHICTIO C(hOPMOBaHY KOMIIETEHTHICTh

Jlo miicyMKOBOTO KOHTPOJIIO JIOMTyCKAIOThCSI CTYICHTH, SIKI 32 ceMeCTp HaOpasu B CyMi 3a
NPaKTUYHI 3aBJIaHHS/TIPOMIXXHUI KOHTPOJIb He MeHIe Hix 20 Oais.

Kpurepii oniHioBaHHS MiJ Yac MiACyMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO (3aJIiKY)

3aiKOBUII KOHTPOJIb CKJIAJA€ThCS 13 TECTOBHX 3aBIaHb 3aKpUTOTO THITy Ha BHOIp
NpaBWIBHOT BIIMOBII, 13 3aranbHO0 cymoro 30 GaniB, 1m0 HAOMPAETHCS CTYACHTOM BiIIOBITHO
JI0 KITBKOCTI NMPaBUJIBHUX BIAMOBiAeH. Takoxk 10 3aJiKOBOTO KOHTPOJO BXOJHWTH 3aBIIaHHS
BIZIKPUTOTO THUITY 3 PO3TOPHYTOIO BiAMOBI A0 Ha 10 6aniB, sike Mae Taki KpUTEpil OLIHIOBAHHS:

3MICT BIAIIOBIAl Ooaiu
BignoBiae BiacyTHS a00 JaHa HE 32 TEMOIO IMTUTAHHS 3 Ta MeHIIIE
VY BiaOBII HABEICHO 3arajibHy 1H(GOPMAIIi0, YaCTKOBI KOHKPETHI JIaHi,
SIK1 HE TIOKa3yI0Th CUCTEMHE BOJIOJIIHHS MaTepiajioM, CTYICHT 4-6

OPIEHTYETHCS Y 3aBJIaHHI YaCTKOBO ((hparMeHTapHO)

VY BiANOBiAlI HABEACHO NMEPEBAKHO KOHKPETHI JIaHi 3 3aralbHUMHU
NPUKIAIaMH 1 YaCTKOBUMH KOMEHTAPSIMH, CTYJICHT OPI€EHTYETHCS Y 6-8
3aBJlaHHI BIIEBHEHO, MA€ TIEPEBAXKHO J100pe chopMOBaHY KOMIETEHTHICTh

VY BiZNOBIJII HABEICHO BUUYEPIIHI AaH1 3 3arajJbHUMHU 1 YaCTKOBUMH
MIPUKIIaIaMU 1 KOMEHTAPSIMU CTOCOBHO BUPIIICHHS MTPAKTUYHUX 3a/1a4,
CTYJICHT OPIEHTYEThCS y 3aBJIaHHI BUTBHO, 3/1aT€H MPUHMATH BipHI
pilIeHHs 1 Ma€ MOBHICTIO ¢hOPMOBaHY KOMIIETEHTHICTh

Hedopmasabha ocBita

HedopmanbHa ocBiTa mpu BHBUEHHI AUCHMILIIHU «JlucTaHliiiHe 30HAYBaHHSA 3eMil»
nepeadavae 3apaxyBaHHs 3/100yBayeBi BIJMOBITHOI KUTBKOCTI OalliB 3a YCHIIIHE MPOXOJKEHHS
0JTHOTO (200 EKUIBKOX) 3 TMEepPeTIYeHIX HUKYE OHJIAalH-KYPCIB.

ILnardpopma EDX:

Kypc «Geospatial Science: Remote Sensing» (https://www.edx.org/learn/energy-earth-
sciences/university-of-alaska-fairbanks-geospatial-science-remote-sensing) — 3100yBaueBi
3apaxoByeThest 20 OamiB.

Kypc «Applied Remote Sensing and GIS» (https://www.edx.org/learn/energy-earth-
sciences/university-of-alaska-fairbanks-applied-remote-sensing-and-gis-2) — 3mo0yBaueBi
3apaxoBY€EThCS 25 OaiB.

IInarpopma Coursera:

Kypc «IIpocTopoBuii aHaii3 Ta CynyTHUKOBI 3HIMKH B ['ICy»
(https://www.coursera.org/learn/spatial-analysis-satellite-imagery-in-a-gis) — 3mo0yBadeBi
3apaxoByeThbcs 30 OaiB.

Kypc «OTtpumanHsi, aHaITi3 Ta 3aCTOCYBaHHs 300paKeHb AUCTAHIIIHHOTO 30HyBaHHS)
(https://www.coursera.org/learn/remote-sensing) — 3100yBaueBi 3apaxoBy€eThCsI 35 GaiB.

Jlns 3apaxyBaHHA pe3yNbTaTiB 3400yBad Mae Hajatu cepTudikat abo koj Bepudikariii, mo
HA/IAl0THCS IMICTIS 3aBEPIICHHS BiAMOBIAHOTO OHJIAHH-KYPCY.




IIxana omiHIOBaHHA

Cywma 0aJiB 3a BCi BUIY HABYAIBHOI JiSUTBHOCTI Orinka 3a HaIllOHAJTLHOKO IIKAJIOI0
MPOTSITOM CEMECTPY [T 3Ky
50—-100 3apaxoBaHo
1-49 HE 3apaxoBaHO

AR SaE

10. PexomenoBaHna Jiitepatrypa

OcHoBHa JiTeparypa
doTorpammMeTpisi Ta AUcTaHUiliHE 30HAYBaHHS: HiApy4yHuk: kHura 2 / X.B. Bypmrunceka, C.A.
Craunkesuy, FO.B. Jlenuc. — JIBiB: Bugasuuinteo JIbBiBChKOT momiTexHiku, 2019. — 216 c.
Baiipak I'.P., Myxa B.I1. {uctanmiiiai mocmimkenas 3emii. HaBuansauit mocionwnk. — JIsBiB, BumasH.
uentp JIHY im.. [.dpanka, 2010. — 712 c.
binoyc B.B., Bognap C.II., Kypau T.M, Momouko A.M., Ilatmuenko I'.O., ITigmiceupka I.O.
Jlucrantifine 30HAyBaHHS 3 OCHOBaMH ¢oTorpammerpii: HaBuansauii mocionuk. - K.: BumaBHHYO-
nonirpagivamii neHtp "Kuiscpkuii yHiBepcuret". 2011.-367 ¢
[Momos B.C. Jlucranmiiine 30H1yBaHHsS 3emili : npakTUkyM [Enextponnuii pecype]. — Xapkis : XHY
imeni B. H. Kapaszina, 2025. — (PDF 107 c.). URI: https://ekhnuir.karazin.ua/handle/123456789/23534
Richards, J.A. (2013) Remote Sensing Digital Image Analysis: An Introduction. Springer, Berlin, 1-
494. https://doi.org/10.1007/978-3-642-30062-2
Edgar Falkner, Dennis Morgan. Aerial mapping. Methods and Applications. 2002
Fundamentals of Remote Sensing. A Canada Centre for Remote Sensing Remote Sensing Tutorial
Robert R. Hoffman, Arthur B. Markman. Interpreting Remote Sensing Imagery Human Factors
The Remote Sensing Tutorial GSFC-NASA

JomnomixkHa jitepatypa

1. Documentation for the Shuttle Radar Topography Mission (SRTM) Water Body Data Files
2. UYepranswos I, [Toro B. (2020). Hocsin 3actocyBanns ['IC-TexHOMOrIH i aBTOMAaTUYHOTO aHAI3y

Mopdoutorii penbedy 3a TaHUMH PagapHOTO 3HIMaHHS. Ykpaincoxkuti eeoepagpiunuil scypuan, (3), 13-
20. https://doi.org/10.15407/ugz2020.03.013

Indopmaniiini pecypeu, Bieo-jexuii, iHie MmeToan4He 3a0e3ne4eHHs

1. http://earthexplorer.usgs.gov/
2. http://landsat.gsfc.nasa.gov/
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