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OCBITHBO-TIPO(ECiitHOT MpOTpaMHu IMiATOTOBKH
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crienianbHOCTI (Hanpsimy) 106 ["eorpadis

OCBITHIX IIporpam «Kaptorpadis, reoindopmaruka i kagactp», «I'eorpadis pekpearrii Ta
TYpUZMY»

1. Onuc HABYAJABLHOI AUCHUILTIHA

1.1. TIpenmMeToM BUBYCHHS AHCHUIUTIHU € (i3UYHI OCHOBM Ta TEXHIUHI AaCIEKTH
JUCTAHILIMHOTO 30HAYBaHHA 3eMii 3 norisay (axiBusg-reorpada, a Takok HaJaHHS MPAKTUYHUX
HaBUYOK OTPUMaHHsA, OOpOOKHM 1 aHami3y JaHUX B IEpPEJOBUX CIELiali30BaHUX MPOrPaMHHUX
3aco0ax.

1.2. MeTow BUKJIAJaHHS HaBUYAIBHOI TUCHHUIUIIHK € (OpPMYyBaHHS 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 aHAII3y X AMHAMIKH 1 IPOTHO31B.

1.3. OcHOBHMMM 3aBIAHHAMM BUBYEHHS TUCHUIUIIHHA €:

- chopMmyBaTu YSBICHHA NP0 MNPUHLIUIM OpraHizamii 1 BHKOHaHHA TeorpadiuHux
JIOCJIIDKEHb 3a JIOTIOMOTOI0 a€POKOCMIYHHMX 3HIMKIB Ta OCOOJMBOCTEH OTPUMAHHS JaHUX
JTUCTAHIIIIHOTO 30H/1yBaHHS,

- O3HAWOMHUTH 3 HAWBAXIMBINIMMH TapaMeTpaMH, 10 BHU3HAYAIOTh ONTHYHI
XapaKTEPUCTHKH 00’ €KTIB;

- BUKJIACTH OCHOBM MPHUHIMIIB LU(PPOBOI KOMII'IOTEpHOI OOpOOKM 3HIMKIB Ta
iHTepnpeTanii oTpuMaHoi iHpopmariii.

1.4. KinpKicTb KpenuTiB — 3.

1.5. 3aranpHa KiAbKICTb TOAUH — 90 roauH.
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1.6. 3ammaHoBaHi pe3yJbTaTH HaBYaHHA. 3TIHO J0 BHMOI OCBITHBOI-TIpodeciitHol
MporpamMu CTYJICHTH MTOBUHHI JOCSATTH TaKUX PE3yJIbTaTiB HABUAHHS:

- 3namu 0a30Bi TOHSITTSA Ta Cy4yacHi TeHAEHWII B cdepi AWCTaHUIMHOTO 30HIYBaHHS 3eMii,
0COOJIMBOCTI 3aCTOCYBaHHS pPE3YJbTAaTiB JMCTAHIIHHOTO 30HAYBaHHA 3eMJi, METOAM OTPHUMAHHSI
HeoOXi1HoT iH(OopMaIlii Ha OCHOBI 3aCTOCYBaHHS JaHUX JUCTAHIIIHHOTO 30H1yBaHHS.

- émimu TPOBOJUTH TIOIIYK Ta iAeHTH]IKamil0 HEOOX1THIX 00’ €KTiB, 3aBaHTAKYBATH i IPOBOIUTH
MOTIEPETHIO MiArOTOBYY 00pOOKY JaHWX MUCTAHIIMHOTO 30HYBAaHHS 3 BIAKPUTHUX JDKEPEIT; PaIOBaTH 31
CIIEKTPaTbHUMH TPODITIIMHA, TIPOBOAUTH Pi3HI BUIH aHAJI3Y 300paKeHHS.

CdopmoBaHi KOMOETEHTHOCTI:

- 37IaTHICTh 3aCTOCOBYBaTH 3HaHHs y npakTuyHux curyanisx (3K1-KI'IK, 3K01-I'PIT);

- 3HaHHS Ta PO3YMiHH NpeIMETHOI 00acTi Ta po3yMiHHA npodeciitnoi aisiabHOcT (3K2-KT'IK,
3K02-I'PIT);

- HaBUYKHM BUKOpUCTaHHA iH(popMaliiiHux Ta komyHikaniiinux texnosnoriid (3K5-KI'IK, 3K05-
I'PIT);

- 3/IaTHICTh J0 HOLIYKy, 0OpoOineHHs Ta aHamizy iHpopmauii 3 pisHux mxepen. (3K7-KI'IK,
3K07-I'PIT);

- 3JIaTHICTh BUUTHUCS 1 OBOJIOAIBATU CyYaCHUMH 3HAHHSMH; BIOCKOHAJIIOBATH BJIACHE HABUAHHS 1
BUKOHAHHS, BKJIIOYHO 3 pO3pO0JIEHHSM HAaBYAJIbHUX 1 JOCIIIHULBKUX HAaBUYOK, OPIEHTYBATHUCS Y
CBITOBOMY ¥ HalllOHaJILHOMY reorpagiuHoMy HayKOBOMY IPOCTOpi B KOHTEKCTI HEOOXiIHOCTI
MOCTIMHOTO PO3LIMPEHHS 1 aKTyami3alii reorpapiyHuX 3HaHb JUIs MIABUIIEHHS MpodeciiHol
maiicreprocrti. (3K13-I'PIT);

- 3JIaTHICTbH 31ACHIOBATH 301p, peecTparllito 1 aHaji3 JaHUX 3a JOMOMOTOI0 BIIOBITHUX METOMIB
1 TEXHOJIOTIYHUX Ta MPOrpaMHUX 3aco0iB y monboBux 1 jJabopatopHux ymoBax. (CK3-KTIK,
CKO03-I'PIT)

- 3ATHICTh aHAJI3yBaTH CKJIaj] 1 OynoBy reocdep Ha pi3HUX HPOCTOPOBO-YACOBUX MacluTadax.
(CK5-KT'IK).

- 3JJaTHICTh aHAJII3yBaTH CKJaj i OymoBy reocdep, MPUPOJIHI, CYCIiIbHI, 30KpeMa TYPUCTCHKO-
pekpearliiiHi 00’€KTH Ta TIPOLIECH Ha Pi3HHUX MpocTopoBo-yacoBux MacmTabax. (CKO5-T'PIT).

- 3HAHHS 1 BUKOPUCTAHHS CIICNU(IYHUX I TeorpadiyHuX HAyK TEOpPiH, mapaaurM, KOHICTITH
Ta MpUHIHUIIB BiAmosiaHo 1o creriamizamii (CK7-KI'TK, CK07-I'PIT);

- CaMOCTIWHO JOCIIKYBaTH TPUPOJHI MaTepiajd Ta CTAaTHCTHYHI JaHi (30KkpeMa y ramysi
reorpadii pekpeanii i Typmsmy — CKO8, I'PIT) B mompboBux i1 nabopaTOpHHX yMOBax,
OIKCYBATH, aHAII3yBaTH, JOKYMEHTYBaTH i ipe3entyBatu pesynstatn (CK8, KI'IK).

- 37aTHICTh imeHTH(]IKyBaTH Ta KiIacu(iKyBaTH BiJOMI 1 peecTpyBaTh HOBI 00’€KTH Yy
reorpadiuniii 000J0HI, iX BracTHBOCTI Ta mpuramandi Ham nporecu. (CK10-KT'TK, CK10-
I'PIT);

- 3matHicTh 10 cuctemHoro reorpadiunoro wmucinendas (CK12, KI'IK) npu BuBueHHi
TEPUTOPIAILHUX PEKPEAlIMHUX CHUCTEM, YCBIJOMIIIOBATH CYTHICTh B3a€EMO3B’SI3KIB  MIiXK
HOPUPOIAHUM CEPEIOBUILEM Ta JIFOJUHOIO B MPOLEC BUKOPUCTAHHS PeKpealiiiHO-TypUCTHUHUX
pecypcis (CK12, I'IPT).

- kapTorpagiyHa KOMIIETCHTHICTh: YMIHHS JIaBaTH KOMIUIEKCHY TeorpadidHy OIIHKY TepUTOpii
3a pe3yibTaTaMH aHallizy KapT, 3[aTHICTh BijoOpaskaTu reorpadivuHi 00’€KTH 1 mporecHu 3a
normomororo kaprorpadiuaux TBopis. (CK15, KT'IK);

- 3/IaTHICTb BHUKOPHUCTOBYBaTH reorpadiydi iH(opMariifHi TexXHONorii Ui BHpPIMICHHS
NpakTHYHHX 3aBaanb y ranysi reorpadii (CK16, KI'IK).

3rifHo0 10 BMMOr OCBITHBOI NMPOrpaMH CTYAEHTH NMOBHHHI JOCAITH TAKMX pe3yJbTaTiB
HABYaHHSA:

ITP01. 3Haru, po3yMmiTH 1 BMITHM BHUKOPHCTOBYBaTH Ha MpaKTULI O0a30B1 MOHSATTA 3 Teopil
reorpadii, a TakO>XX CBITOTTISITHUX HAYK.

ITP03. ITosicHIOBaTH O0COOIMBOCTI OpraHizalii reorpagiqvHOro MpoCTOpy, OnepyBaTH 0a30BHUMHU
KaTeropisMd Ta HOHATTSMM  CIELIAJIBbHOCTI, 3aCTOCOBYBAaTHM  0a30BUH  IMOHATTEBHIA,




TEPMIHOJIOTIYHMHN, KOHLENTYyalbHUN amapaT reorpadii Ha piBHI, IO TO3BOJSE TMOSCHIOBATH
pUPOHO-TeoTpadiuHi Ta CycHiibHO-reorpadivHi SBHUIIA 1 MPOIIECH.

ITP05. 36upatu, 06pobsiTH Ta aHaANi3yBaTH 1H(OpMAIlio B 00JacTi reorpadiqyHuX HayK.

ITP06. BuxopucroByBatu iHpoOpMalliifHi TEXHOJIOTI1, KapTorpadiuHi Ta reoiHdopMarliitHi Moaeni
B TajTy3i reorpagiuHux HayK.

IIP14, KI'IK. 3acTocoByBaTh METOAW 1 MPUHOMH aHAII3y TEHE3UCY, €BOIIOII 1 TEHICHIN
PO3BUTKY 00’ €KTIB Ta SBUII] HABKOJIUITHHOTO CEPEIOBUIIIA.

P15, KI'IK. AnamizyBaTd Ta OIIHIOBaTH BIUIMB TeorpadidyHUX BIIACTMBOCTEH PEriOHIB Ha
NPUPOIOKOPUCTYBAHHS Ta TOCIIOAAPCHKY JISUTbHICTb.

2. TeMaTH4YHMI IUIAaH HABYAJILHOI JUCHHMILIIHA

Po3gin 1. Beryn go aucranmiiinoro gocaimkennsi 3emui. ®i3MuHi OCHOBH Ta TeXHOJIOTii
OTPUMAHHS KOCMIiYHMX 3HIMKiB.

Tema 1. MeTomu AUCTAHIIIHHOTO 30HIYBaHHSA B Teorpadiqaux AocaimkeHHsX. OCHOBHI TIOHSTTS.
Berynaa nexmist 1o kypcey. [IpuHIuny i BU3HAYCHHS, METOIU JUCTAHIITHOTO 30HIyBaHHSA B Teorpadii.
IcTopist MeTOIIB AMCTAHITIITHOTO 30H Iy BaHHS.

Ha npaktnaHOMY 3aHATTI CTYIEHTH OMIAaHOBYIOTH pOOOTY 3 MOIIYKY i 3aBaHTakeHHS Aanux /|33 Ha
miatdopmi EarthExplorer.

Tema 2. ®i3uyni 0OCHOBU AMCTaHIITHUX MeToAiB. [IpuHIMIIM TOOY/10BY U(GPOBUX 300paKECHb.

[ToHATTS CHIEKTPY €IEKTPOMAarHiTHUX XBWiIb. Hacninku 4 OCHOBHUX 3aKOHIB BUIIPOMIHIOBAHHS AJIS
JMACTAHIIIHHOTO 30HayBaHHSA. OCHOBHI XapaKTEPUCTHKH B3a€MOii BUITPOMIHIOBAHHS 3 00’ €KTaMH 3eMHOL
noBepxHi. OCHOBHI MOKa3HUKH, M0 XapaKTEPU3YIOTh ONTHYHI XapaKTePUCTHKH 00’ ekTiB. OcobmmBoOCTi
CHEKTpaJbHOI BiAOMBHOI 3AaTHOCTI MPHUPOAHHMX 00’€kTiB. OCHOBM MOOYAOBH LU(PPOBUX 300pa)keHb.
3HaHHA MOA0 eTariB GopMyBaHHSI KOCMIYHOTO 3HIMKY, BHIIB HOTO PO3MUIEHOI 3MaTHOCTI (ITPOCTOPOBA,
CIIeKTpaibHa, dYacoBa Ta pamiomerpudHa). [loHATTS KoMOiHAIi KaHANiB Ta Tally3i 3acTOCYyBaHHS
3a3HAYCHUX KOMOIHalill B mpakTuii reorpadiyHux gochimkenb. DopMmatu pacTpoBUX QaiiiiB, IO
BUKOPHUCTOBYIOTBCSI y Cy4acHil MPaKTHLI.

OsnaiiomsieHHs1 3 mporpaMHuM 3abe3neueHnsM ERDAS Imagine, sike CTyIeHTH BUKOPHCTOBYIOTh
Ha NMPAKTUYHUX 3aHATTSX.

Tema 3. [lnardpopmm auCTaHUIAHOTO 30HAYBaHHA. MeTOAM peecTpauii BHUIPOMiHIOBaHHS.
Cencopu.

Hazemni mrardopmu ta 30ip moiapoBux manux. [loBiTpsai Kymi. JliTanpHi amapatu 3 HEPyXOMHM
kpwioM. BITJIA. Kocmiuni (op6GiTanbhi) mnardgopmu. OCHOBHI MOHATTS KOCMIUHOI 3HOMKH. Bumu opOit
Peectparis BunpominroBanas. OcHOBHI Tunu ceHcopiB J[33. MynbTUCneKTpanbHI CKaHyIOYl CHCTEMH.
KamiOpyBanss 1 Baigaimis.

Ha mnpakThyHOMY 3aHSTTI CTYAGHTH OTPUMYIOTh HABHUYKM MOKPAICHHS CHEKTPAIbHHX
xapakrepuctik B ERDAS Imagine.

Tema 4. CyvacHi cymmyTHUKOBI cuctemu B J133.

[MoHsATTS TPOCTOPOBOT PO3MINBHOI 34aTHOCTI CYNMYTHHUKOBUX cHCTeM. [lmaHOBE Ta MEpCHEKTHBHE
3HiMaHHA. OCHOBHI MOHSTTS KOCMi4HOI 3HoMKH. Bumu opOit. Ornsa cydyacHUX CYyIyTHUKOBHX CHCTEM:
icTOpist PO3BHUTKY, MPUHIMIKA POOOTH, MPU3HAYEHHS, 3HIManbHA amaparypa. CydacHi reocramioHapHi
(GOES, Meteosat) Ta momsipHo-opbitaneHi cymyTtankosi cucremu (NOAA, Metop, Terra). Cyuacwi
pecypcHi CYIyTHHKOBI CHUCTeMH cepeanboi posmaiibHoi 3matHocti (Landsat, Sentinel). Cyuachi
CYIyTHHKOBI CHCTEMH BHCOKOI i HaJBHCOKOI po3aiibhoi 3matHocti (Planet, Skysat, WorldView-3,
Pleiades NEO)

Tema 5. [Mpunnumnu texnosorii LiIDAR Ta 1i 3acrocyBanns B J133.

[Mpuamunu podorn LiDAR-cucrem. IMpuknaau 3actocyBanHs. OcOOMMBOCTI OTpUMaHHS JaHHX
LiDAR. IToxubku i ocobmuBocTi 00pooku Aanux. Tumnosi npuctpoi LiDAR ans J133.

Ha mpakTu4HOMYy 3aHATTI CTYAEHTH 3HAHOMJIATBCS 3 METOJAaMH IOKPAIEHHA IPOCTOPOBOT
PO3ITBHOIT 3aTHOCTI.



Po3ain 2. OcuoBu uudgpoBoi 06pooKH JaHUX THCTAHIINHOT0 30HyBAHHS
Tema 6. TexHoOTIs Ta Opraxizaiis AemmudpyBaHHs 3HIMKIB. BizyansHe memmdpyBaHas
[Ipenmer Ta cytHicTs AemmdpyBaHHs 3HIMKIB. [IpencTaBieHHS aepOKOCMIYHOTO 3HIMKY SIK
Monmem wiceBocti. JloriuHa cTpykTypa mpomecy aemmdpyBaHHA. O3HaKM  AeIIN(pyBaHHS
aepOKOCMIUHUX 3HIMKIB. OCHOBHI TEXHOJIOTIUHI CXeMH IemudpyBaHHS 3HIMKIB. BuOip Ta miarororka
MmarepiaiiB 3iiomok. [lonboBe Ta kKamepaibHe NemU(pyBaHHS 3HIMKIB. [IOHSTTS KOHTPOJIBOBAaHOI Ta
HEKOHTPOJLOBaHOI Kiacuikamii 3HiMKiB. [IpuHOMIHN eTamoHHOro AemH(pyBaHHA, 00 €KTHBI3aLisd
npouecy nemupyBaHHs, LUIXH aBTOMaTU3alii AemudpyBaHHs 3HIMKIB. AHATI3YIOTbCS METOIH OL[IHKH
HAJIHHOCTI Pe3yNIbTATIB MeMM(pPYBaHHS aepOKOCMIYHHAX 3HIMKIB. MeToau nemudpyBaHHs, OCHOBaHI Ha
NEePETBOPEHHI CIIEKTPAILHUX SICKPABOCTEH.
Ha npakTH4HOMY 3aHSTTI CTYACHTH OTPUMYIOTh HAaBHUKH NpUB'si3KkH 3HIMKIB B ERDAS Imagine.

Tema 7. CioTBOpeHHS 300pakeHb Ta iX MOIepeaHs 00poOKa B JUCTAHIIITHOMY 30HIyBaHHI

OCHOBHI BHIM CIIOTBOPEHB: CIIOTBOPEHHS, CIPUYMHEHI HAXIJIOM ONTHYHOI BiCi; CIIOTBOPEHHA
noB’s13aHi 3 penbe)oM MICHEBOCTI; CIIOTBOPEHHS, BUKJIMKAaHI KPHUBH3HOIO 3eMili; TeXHi4Hi (hakTopu
CIIOTBOpPEHHS 3HIMKIiB. PamioMerpuune kamiOpyBaHHs. PagiomerprndaHa Kopekilis. ['eoMeTpraHa KOPEKITis.
IlinBuIeHHS KOHTPACTHOCTI.

Tema 8. CriekTpaibHi iHIEKCH Ta IepeTBOPEeHHs. BereTaniiini ingekcu

CriextpanbHa iHopManis y BizyaabHOMY demudpyBanHi. OCHOBM BereTaliiiHuX iHAeKciB. Tumw.
NDVI. Tasseled Cap. Ananis romoBaux kommnonenTis (PCA). Ha mpakTu4HOMYy 3aHATTI  CTYAEHTH
3HAHOMIIATBCS 3 OCHOBaMU MoMiKcenbHO1 knacudikamii 3HiMKiB B ERDAS Imagine.

Tema 9. Knacudikamis B /133

OcHoBHi nonoxkeHHs. KepoBana xmacudikaris. Hefipomepexi. Kimactepmzartis. OriHka TOYHOCTI
Kiacuikarii.

Tema 10. Jocnimkenns 3miH 3eMHoi moBepxHi (Change Detection).

[TutanHs, NOB’s3aHi 3 TEXHOJIOTI€I0 BU3HAUCHHS 3MiH 3a JBOMa 3HIMKaMH, 3pOOJICHUMHU B Pi3HUIH
yac JuIg OnHIET W Ti€l K TepUTOpii. AHAMI3YIOTECA BUMOTH JI0 3HIMKIB Ta HEOOXigHI MOmepeaHi BHIU
00poOKH 3HIMKIB, IO HEOOXiAHO BUKOHATH JUIA 3a0€3MEeUeHHs JOCTOBIPHOCTI OTPUMAHUX PE3YJbTaTiB.

Ha mpakTuyHOMY 3aHATTI CTYJIEHTH OTPUMYIOTh HAaBHYKM BHKOHAHHS aHaJi3y 3a METOIHMKOIO
Change Detection.

Tema 11. 3actocyBaHHS METOIB NHUCTaHIIMHOTO 30HAYBaHHA B Haykax mpo 3emiro. OCHOBHI
HaNpsIMKH 1 TEHJCHLIT pO3BUTKY AMCTAHI[ITHOTO 30HIyBaHHS 3eMJIi.

[lpuxmagn BukopucTaHHs maHux 1 MetoniB /133 y Haykax mpo 3emiio, B METEOpOJIOTii i
KJIIMATOJIOTil; OKeaHOoJIOTil; Teojorii; reomMopdoorii; TIAMIONOTIi; TiAPOJOrii; TIPYHTO3HABCTRI;
reo0oraHiIy; JaHAmadTO3HABCTBI, JOCHIKEHHI CIIBCHKOIO TOCHOJAPCTBA; JOCHIKCHHI HACEJICHUX
MYHKTIB; JOCJTIJDKEHHI aHTpONOreHHoi Aii Ha MpUpoaHe cepenoBuuie. TpeHON B cymyTHUKOBoMmy J133.
Hogi meronuku nokpamienns nqanux. Hosi ceHcopw i Texnomorii. /33 1 xmMapHi oOunciieHHsl.

CTyaeHTH TPaKkTHYHO O3HAWOMIIIOIOTBCS 3 OCOOMMBOCTSIMHU Bizyamizanii xmap Toyok B ERDAS
Imagine.

3. CTpyKTypa HaBYAJBLHOI IUCUMILTiHI

Hazsu po3ainis 1 Tem Kinekicts ronuna
JieHHa Gopma 3a04Ha popma
yChOTO y TOMY YHUCITi yChOTO y TOMY YHUCITI
n | m | ;mab. | iHAg. | c. a1 | o |mab. | iug. | c.
p. p.
1 2 3|4 5 6 | 7 8 9 |10 | 11 | 12 |13

Po3ain 1. Beryn 10 aucranmiiinoro pocaimxkenns 3emuti. @i3su4dHi 0CHOBHM Ta TEXHOJIOTII
OTPUMAHHS KOCMIYHHMX 3HIMKIB

Tema 1. Meroaun 7 2| 2 3 6 05|05
IHUCTAHIIHAHOrO
30HIyBaHHS B
reorpadiyHux
nociimkenasx. OCHOBHI
MOHATTSA




Tema 2. ®i3u4HI OCHOBU
JUCTAHIITHUX METOIIB.
[TpunaIIMIHN MO0y MIOBH
UPPOBHUX 300paKEHb

5,9

Tema 3. [nardpopmu
JUCTAHIIITHOTO
30H1yBaHHS. MeToau
peectpariii
BUITPOMIHIOBAaHHSI.
Cencopu

10 41 2

0505 8

Tewma 4. CygacHi
CYIyTHUKOBI CUCTEMH B

A33

15

Tema 5. ITpunuunu
texuoJorii LIDAR Ta ii
3actocyBaHHs B JI33

9,5

1105 8

Pasom 3a posaisom 1

44 16| 8

20

45

4 | 2 39

Po3aia 2. Ocun

oBH 1HPppoBoi 00

00KHu

JAHHUX HHCTaHHiﬁHOFO SOHAYBAaHHA

Tema 6. TexHouoris Ta
oprasizaris
nemundpyBaHHS 3HIMKIB.
BizyanbHe
JermuQpyBaHHS

6 2|2

2

6

05|05 5

Tema 7. CnoTBOpeHHs
300pakeHb Ta iX
nomnepeaHs oo0poOka B
TACTAHIIIHHOMY
30HAYBaHHI

6,5

0,5 6

Tema 8. Ciektpainbhi
1HIEKCH Ta
MEePETBOPEHHSL.
Bereraniiigi iHgexkcu

0,5

Tema 9. Knacudixkais B
133

7,5

0,5 7

Tema 10. JlocaimkeHHs
3MiH 3€MHOI MOBEpPXHi
(Change Detection)

10 2|2

10,5

Tema 11. 3acrocyBanus
METO/IIB IMCTAHIIIHOTO
30H/IyBaHHS B HayKax
rpo 3emiro. OCHOBHI
HaANPSMKH 1 TeHISHIII1
PO3BUTKY
IHUCTAHIIHAHOrO
30HIyBaHHS 3eMiTi

12 6| 2

6,5

Pasom 3a posijom 2

44 16| 8

22

45

39

Ycvozo 200un

90 [32 )16

42

90

78

4. Temn MNPAKTUIHHUX 3aHATH

HazsBa temu

Kinbkicts
TOINH

IIeHHA 3a04HAa

1 HOI_HYK Ta 3aBaHTaKEHHS 3HIMKIB 3a JIOTIOMOT'OX0 OHJIAMH-

cepBicy EarthExplorer (USGS)

2 0,5




2 | Iloyarok po6otu 3 pactpoBumu ['IC (ERDAS Imagine). 2 0,5
3aco0u MOYaTKOBOTO PiBHS, MPU3HAYEHI /TSI Bi3yaIbHOTO
aHai3y 3HiIMKiB. KomOiHarlii kaHaiB.
3 | [TokpaiieHHs CrieKTpabHOT PO3IUTBHOIT 3JaTHOCTI KOCMIYHHUX 2 0,5
3HiMKiB. [TonsaTTs OGmacri inTepeciB (AOI). Bukopucranuas
AOI ans oOpizaHHs 3HIMKIB
4 | IlokparmieHHs MPOCTOPOBOI PO3AUIBHOI 37aTHOCTI 3HIMKIB 2 0,5
(pansharpen)
5 | CtBopeHHst MO3aiku 300paKEeHb 2 0,5
6 | [IpuHImIM i mpolec NpuB’I3KU aeKPOKOCMIYHOTO 3HIMKY 2 0,5
7 | Metoau nomikcenbHO1 Kiacudikarii. HekepoBana 2 0,5
knacugikamis 3niMKiB Landsat 8 i3 3acTocyBanHsIM
anroputmy K Means
8 | LIDAR. Bizyauizauisi Ta 00poOKa XxMap TOYOK 2 0,5
BCHOI'O 16 4
5. 3aBaaHHs 1719 caMOCTiHHOI po6oTH
Ne Bunu, 3MicT camocTiiiHOT poOoTH Kinekicts roanu
3/ JICHHA 3a04HA
1 | PosrnsHyTH 10AATKOBI MTOAPOOUIII 3 ICTOPIT PO3BUTKY 3 5
METOJIIB IMCTAHIL[IHHOTO 30HIyBaHHs 3eMi
2 | BuBuutu ocHoBH (pyHKITIOHYBaHHs niporpamu Google Earth. 3 4
O3HailoMUTHCS 3 TPUHIMIIOM MMOOYAO0BH MipaMiJHUX HIAPiB
3 | Po3rnsiHyTH 0COOIMBOCTI BUKOPUCTAHHS 3HIMKIB B Pi3HUX 4 8
30HaX CIIEKTPY B HAYKOBHX JIOCIIDKEHHSIX
4 | O3HalloMHUTHUCS Y JIITEpaTypHHUX Ta [HTepHET-IKepenax 3 8 14
XapaKTEPUCTUKAMH CYy9acHOI KOCMIYHOI 3HIMaIBHOT
anapatypH, 1l IpU3HaYEHHSIM Ta CII0CO0aMH BUKOPUCTAHHS
5 | Po3rnsiHyTH MOHATTS «BipTyaibHi TT00yCcH» Ta 2 8
O3HaHOMMTHUCS 3 CepBiCaMH, SIKI BOHU PONOHYIOTh. 3HANTH
cyuacHi [HTepHeT-0aHKM TaHUX pe3ynbTatiB 3iioMok /133,
3’5ICYBAaTH, 1110 MOYKHA OTPUMATH 3 iX JJOIOMOTOI0
6 | PosrnsHyTH 0COOJMBOCTI MEPBUHHKMX PE3YJIbTATIB 3HOMKH, 2 5
dopmaru ganux BIL, BIP Ta BSQ — konyBanHs iHopmartii
7 | Po3rnsiHyTH HANPSIMKU 3aCTOCYBAHHS CIIEKTPaTbHUX 3 6
1H/IeKCIB, IPUKJIAIU BUKOPUCTAHHS HOPMaJIi30BaHOTO
iHnexcy pocauaHocTi NDVI Ta 3aa4i, mo BUPINIyoTh 3
JO0T0 JOTIOMOT OO
8 | O3HalloMHUTHCS 3 aJITOPUTMOM OPTOTpaHCHOPMYBaHHS 4 7
3HIMKIB
9 | O3HaltoMHUTHCS Yy JIITepaTypHUX JDKEpENax 3 BUAAMHU 3 7
CIEKTPAJIbHUX MOKpAIlyBaJIbHUX NIEPETBOPEHb,
dinpTpariero 300pakeHb, BUAAMHU QIIBTPIB, IO
3aCTOCOBYIOTHCS
10 | BuBYMTH HOAATKOBI MPUKIIAJH 3aCTOCYBAHHS KOCMIYHUX 6 9
3HIMKIB B reorpadiyHuX TOCTIKSHHSIX
11 | JletanpHime 03HAHOMUTHUCS 3 aJTOPUTMOM JTOCIIKEHHS 4 S)
3MiH 32 PI3HOYACOBUMHU KOCMIYHUMH 3HIMKaMHU
Pazom 42 78




6. InguBinya/bHi 3aB1aHHA
He nepen6aueni nporpamoro

7. MeToan HaBYAHHSA
Jlo OCHOBHMX METOJIIB HABUYaHHS HAJICKaTbh: JICKIIi (3 TpEe3eHTalisIMU), TPAKTHYHI
poboTH, camocTiiiHa pobOTa CTYIEHTIB 3TiIHO 3 MPOTPAMOIO KypCy, 1HAMBITyaabHI HABYAIBHO-
JIOCITITHULIBK] 3aBAaHHS (KOHTPOJIBHI POOOTH JIJIsl CTYICHTIB JICHHOTO 1 320YHOTO BIJIIIJICHB ).
Jlexmii MOXyTh IPOBOJUTHCH OYHO a00 y OHJIAHH PeXHMIi i3 3aCTOCYBaHHAM IIaT(opMu
s BieokoH(epeHiii Zoom, 3 ypaxyBaHHSIM YMOB BOEHHOTO CTaHy Ta IHIIMX BIUTUBOBHX
oOCTaBUH.

8. MeToau KOHTPOJIIO

J1o MeTOo1iB KOHTPOJIIO HaJIeXkKaTh: 3/1ada MPaAaKTUYHUX POOIT; MOTOYHI MUCHMOBI poOOTH (5-
TU XBHJIMHHUHN KOHTPOJIb TEOPETHUUHUX 3HAHB IT1J1 Yac JIEKIIii); TpOMiKHa KOHTPOJIbHA poboTa i
MiJICYMKOBHI TecT (3ajikoBa KOHTposbHa pobOota). IlepeBipka 3HaHB 3IIHCHIOETHCS B
cepenoBuii Google Forms ta muiatdopmi Moodle - 3 aBrenTudikaiieto 3100yBada y pexumi
BimeokoH(pepeHinii. PeecTpamis (A0Myck 10 CKIIaJaHHSA) YYaCHUKIB OCBITHBOTO IPOIECY, a
TaK0X OOMIH MiJICYMKOBHMH 3aBJIaHHSIMHU Ta BIAMOBIISMHU HAa HUX 3MIIHCHIOETHCS BUHSITKOBO 3
KOPIOPATUBHOI €JIEKTPOHHOT MOIITH XapKiBCHKOTO HAI[IOHAJIIBHOTO yHIBepcuTeTy iMeHi B. H.
Kapasina i3 3a0e3me4eHHsaM akaieMiqHoi 100pO4eCHOCTI.

9. Cxema HapaxyBaHHs 0asiB

IToTouHU# KOHTPOJIb .

- 3aikoBa
. Ilpomixaa KoHTpoJbHA [CyMa

[paxrrani poboTu (40 6) KOHTpOJBHA Pazom po6ora

poboTta
[p. 1 |TIp. 2 [TIp. 3 |IIp. 4 | IIp. 5 |p. 6 [IIp. 7 | Ip. 8| Tlp. 8
56 | 56 | 50 | 50 | 56 | 56 | 56 | 56 56 200 60°0. 400, 1006.
Kpurepii oniHioBaHHSI HABYAJIBHUX JOCATHEHb
J1si npakTHYHUX poOliT
Buxonanuii o0csr 6amu
Pe3ynbrat BiJicyTHIN a00 HE 32 TEMOIO MPAKTUIHOI poOOTH 1 Ta MeHIIe
Y BUKOHAaHOMY 3aB/IaHHI HaBEJICHO 3arajbHy iH(POpPMAIlif0, YaCTKOBI
KOHKPETHI JIaHi, SKi He TTOKa3yIOTh CHCTEMHE BOJIOIHHS MaTepiajaoMm, 1-2

CTYJICHT OPIEHTYETHCS YV 3aBJJaHHI YaCTKOBO ((hparMeHTapHO)

Y BUKOHaHOMY 3aBJIaHHI HaBEIEHO HAaJJaHO KOHKPETHI JaHi 3 3aralbHAMHU
NPUKJIaIaMH 1 YaCTKOBUMH KOMEHTAPSIMH, CTYJICHT OPIEHTY€ETHCS Y 3
3aBJIaHHI BIIEBHEHO, MA€ TIEPEBAXKHO 100pe chopMOBaHY KOMIETEHTHICTh

YV BUKOHaHOMY 3aBAaHHI HaJaHO BHYEPITHI JaHi 3 3araJbHUMU 1
YaCTKOBUMH MPUKIIAIAMU 1 KOMEHTApSIMU CTOCOBHO BUPIIICHHS
MPaKTUYHUX 33/a4, CTYJCHT OPIEHTYETHCS Y 3aBJAaHHI BUIbHO, 3/1aTE€H
NpUiMaTH BipHIi pillIeHHS 1 Ma€ TOBHICTIO c)OPMOBAHY KOMIIETEHTHICTh

KpuTepii oniHIOBaHHS il Yac NPOMIKHOT0 KOHTPOJIIO

[TpoMi>kHUI KOHTPOJb CKIIAJA€THCS 13 TECTOBUX 3aBJIaHb 3aKPUTOTO TUIY Ha BUOIp MpaBHILHOI
BIJINOBI/II, 13 3aTaJIbHOIO CyMOIO 15 0aniB, 1m0 HAOUPAETHCS CTYACHTOM BIMOBITHO A0 KIJTBKOCTI
MPaBWIBHUX BiAMOBieH. Takoxk 10 MPOMiKHOTO KOHTPOIIO BXOJUTH 3aBIAHHS BIAKPUTOTO THITY
3 PO3TOPHYTOIO BIAMOBIIIIO HA 5 0ajiB, IKE Ma€ Taki KpUTEPil OIIHIOBAHHS:




3MICT BIAIIOBIAl Ooaiu

Bianosiae BiACyTHsS ab0 gaHa HE 32 TEMOIO MUTAHHS 2 Ta MEHIIIE
VY BiAMOBIiZII HABEJEHO 3araibHy 1HGOpPMaIlif0, YaCTKOBI KOHKPETHI /IaHi,
SIK1 HE TIOKa3YIOTh CUCTEMHE BOJIOJIIHHS MaTepiajaoM, CTyJACHT 3

OpIEHTYETHCS Y 3aBIaHHI YaCTKOBO ((pparMeHTapHO)

VY BiZMOBIJII HABEICHO NIEPEBAXKHO KOHKPETHI AaH1 3 3arajJbHUMU
MPHUKIIAIaMU 1 YaCTKOBUMHU KOMEHTAPSMU, CTYJCHT OPIEHTYEThCS Y 4
3aBJaHHI1 BIICBHEHO, Ma€ MIEPEBAXKHO J100pe chopMOBaHYy KOMIETEHTHICTh

VY BiANOBiAlI HaBEACHO BUYEPITHI 1aHi 3 3arajJbHUMU 1 YaCTKOBUMU
NPUKIaJaMy 1 KOMEHTapsIMH CTOCOBHO BHPIIICHHS IPAaKTHYHUX 3a7a4,
CTYZICHT OPIEHTY€ETHCS y 3aBJIaHHI BUIbHO, 371aT€H NpUHMAaTH BipHI
pIIICHHS 1 Ma€ MOBHICTIO chOPMOBaHY KOMITETEHTHICTh

Jlo miJICyMKOBOT'O KOHTPOJIIO JOMYCKAIOThCS CTYACHTH, SIKI BUKOHAIU YC1 BUIU POOIT, 110
nepeadaveHi HaBYAIbHOIO MPOrPaMoOI0.
MinimajbHa cyma 6aJtiB JJisl I0MYCKY 10 MiAcCyMKOBoi poooTu — 20 0.

Kpurepii oniHioBaHHS MiJ Yac MiACyMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO (3aJIiKY)

3aiKoBHiA KOHTPOJIb CKIIQJA€THCS 13 TECTOBUX 3aB/IaHb 3aKPUTOrO TUIY Ha BHOIp MPaBHIBHOI
BIJIMOBII, 13 3aranpHOI0 cyMoro 30 OaiiB, 0 HAOMPAETHCS CTYICHTOM BIAMOBIIHO J0 KUIBKOCTI
NpaBWIBHUX BiAMOBieH. Takox 70 3aJIiKOBOTO KOHTPOIIIO BXOAHUTh 3aBJaHHS BIJKPUTOTO THUITY 3
PO3TOPHYTOO BiAMOBi IO HA 10 OaiB, sike Mae Taki KPUTEPii OMIHIOBAHHS:

3MmicT BiAMOBiAi Oanu
BignoBiae BiacyTHS a00 JaHa HE 32 TEMOIO MTUTAHHS 3 Ta MeHIIIE
V BiAMNOBI1II HABEJEHO 3arajibHy 1HGOpPMaIlil0, YaCTKOBI KOHKPETHI /1aHi,
SK1 HE TIOKa3yIOTh CHCTEMHE BOJIOJIIHHS MaTepiajioM, CTYA€HT 4-6

OpIEHTYETHCS Y 3aB/IaHHI YaCTKOBO ((pparMeHTapHO)

VY BiANOBiAI HaBEACHO MEPEBAKHO KOHKPETHI JaHi 3 3araJlbHUMH
MPUKJIAIaMHU 1 YaCTKOBUMU KOMEHTAPSMH, CTYJCHT OPIEHTYETHCS Y 6-8
3aBJlaHHI BIIEBHEHO, Ma€ TIEPEBAKHO 100pe chopMOBaHy KOMIETEHTHICTh

VY BiZMOBIII HABEICHO BUUEPITHI AaH1 3 3arajJbHUMHU 1 YaCTKOBUMH
MIPHUKIIAJIaMU 1 KOMEHTAPSIMU CTOCOBHO BUPINICHHS MTPAKTUYHUX 3a/1a4,

. .. N L 8-10
CTYJICHT OPIEHTYEThCS y 3aBJIaHHI BUIBHO, 3/1aT€H NMPUHMATH BipHI
pilIeHHs i Ma€ MOBHICTIO ¢hOPMOBAHY KOMIIETEHTHICTh
IIxana onwiHIOBaHHA
Cywma 6aniB 3a BCi BUIU HaBYAIBHOL JTisSITHHOCTI O1riHKa 3a HAIOHAJILHOO MIKAJIOIO

MIPOTATOM CEMECTPY [T 3aTTiKy

50 - 100 3apaxoBaHO

1-49 HE 3apaxoBaHO

10. PexomenoBaHna Jireparypa
OcHoBHa JiTepaTypa
1. ®ororpammerpis Ta IUCTaHLiiHE 30HAYBaHHs: miApy4yHuWK: kHura 2 / X.B. Bypmrunceka, C.A.
Crankesuy, FO.B. Jlenuc. — JIpBiB: BugaBaunTeo JIbBiBCHKOI MomiTexHiku, 2019. — 216 c.




2. baiipak I'.P., Myxa B.I1. lucranmiiai gocmimkenns 3emni. HaBuanbhuii mociounuk. — JIbBiB, BugasH.
nentp JIHY im.. [.dpanka, 2010. — 712 c.

3. binoyc B.B., bomnap C.II., Kypau T.M, Monouko A.M., Ilarngenko I'.O., Iligmicenpka I.O.
Jucranuiiine 30HayBaHHS 3 ocHOBaMHu (oTorpammertpii: HaBuansamii mociOnuk. - K.: BumaBHHUO-
nonirpadiuamii neHTp "KuiBcekuit yniBepcuret'". 2011.-367 ¢

4. 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

o No o

JlonomixkHa Jriteparypa
1. Documentation for the Shuttle Radar Topography Mission (SRTM) Water Body Data Files
2. YeprannoB I, Ilormmos B. (2020). Hocsin 3actocyBanns I'IC-TexHOMOTIH A aBTOMaTUYHOTO aHAII3Y
Mopdoutorii penbedy 3a TaHUMH PAAapHOTO 3HIMaHHS. VKpaincokuii ceoepagiunuil scypuan, (3), 13-
20. https://doi.org/10.15407/ugz2020.03.013

Indopmaniiini pecypcu, Bizeo-jeKkuii, iHue MmeToau4He 3a0e3ne4eHHsI
1. http://earthexplorer.usgs.gov/
2. http://landsat.gsfc.nasa.gov/
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