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Po3aia 1. Onuc HaBYaJIbLHOI JUCHHUILIIHA

HajiMeHyBaHHSI IOKA3HUKA

XapakTepucTHKA THCHUTLTIHH

HaliMeHnyBaHHS TUCIUIUTIHH

["eoindopmariitHuil aHATI3 1 MOIEITIOBAHHS
B €KOJIOT1i

["any3b 3HaHB

10 — [IpupoaHndi HAyKH

CrerjiajipHICTh

101 — Exouoris

Crermiam3aitis (SKIIIO €)

OcCBITHBO-HAYKOBA Mporpama Exomnoris
PiBeHb BUIIOT OCBITH TpeTii (IokTop (imocodii)
CraTyc AMCUMILTIHU HopmartusHa
Kypc HaBuaHHs 2
HapuanpHuii pik 20242025
Jlenna ¢opma 3aouna ¢popma

Howmep(n) cemectpiB (TpumMecTpiB): 5
3aranpHa KiIbKicTh kpeauTiB EKTC/roaun 4 xpeautiB / 120 roauH
33CtpyKTypa Kypcey: Jenna ¢popma 3aouHa popma

—  Jexuii 20

— ceMIHapchKi 3aHATTS (mpaxTuuHi, | 20

71abopaTOpHi, MiB-TPYIIOBI)

— TOJHMH CaMOCTIMHOI pOOOTH CTY/JEHTIB 80
BifcoTok ayIUTOPHOrO HABAHTAXKEHHS 33 %
MoBa BUKJIaJaHHS YKpaiHChKa
dopma NPOMI>KHOTO KOHTPOJTIO (SIKIIO €)
dopma MiJICYMKOBOTO KOHTPOJTIO ICIIUT




Po3ain 2. Meta, 3aBa1aHHs Ta pe3yJIbTATH BUBYEHHS AU CHUILTIHA

Metow aucuumiinu «l'eoindopmariiiauii aHami3 1 MOJEIIOBAHHS B €KOJIOTI(» JIJIs acMipaHTIB €
MOTTNONEHHS! HAYKOBUX 3HAHb Ta PO3BUTOK JOCHIIHUIBKMX KOMIIETEHTHOCTEH Yy Tamys3i
3aCTOCYBaHHSA TeolH(OpMaLiIHUX TEXHOJOTIH 1 MPOCTOPOBOTO MOJENIOBAHHS JUIsl BHUBUEHHS
CTPYKTYpH, AWHAMIKK Ta (YHKIIOHAILHOTO CTaHy ekocucteM. OcoOnmBa yBara NPUAUISETHCS
KPUTHUYHOMY aHaJi3y JDKepen IPOCTOPOBUX JaHUX, IHTerparii 0araTomapoBoi €KOJIOT14HOi
iHpopmarii, po3podui Ta KaniOpyBaHHIO MOJENEH MPUPOIHUX MPOIECIB, a TAKOXK 3aCTOCYBAHHIO
I'IC-1HCTpYMEHTIB Y HAYKOBHX JOCIIKEHHSAX 1 MPOEKTYBaHHI MPUPOJOOXOPOHHHX 3aXO/iB.
3aBIaHHAMH IMCUMILTIHM €:

OTMaHyBaHHS TEOPETHMYHUX 3acaj TeONPOCTOPOBOrO aHamizy ¥ ocHoBHUX KoHueniid ['IC
PEJIEBAHTHUX €KOJIOTIYHUM JIOCIIKCHHSIM;

30MpaHHs, BaJliJallisg Ta IHTErpalis 0arato JKepeabHUX MPOCTOPOBUX AaHUX (CYMyTHUKOBHX,
aepo(OTO3HIMKIB, MOJLOBUX CIIOCTEPEKEHD, BIIKPUTUX EKOJIOTIYHUX 0a3);

CTBOPEHHS Ta aAMIHICTPYBaHHS I'€0JaHUX y 0a3ax JaHuX;

3aCTOCYBaHHS ITPOCTOPOBOI CTATUCTHKH M Ie0 CTATUCTHYHUX METO/IIB;

po3poOKa TIPOILIECHO - OPIEHTOBAHMX Ta EMIIIPUYHUX MOJEIeH eKocucTeM (TiAposoriyHi
OayaHCH, BYTJICIIEBUI ITUKJI, €PO3iiHI IpoIiecH);

MOJIETIIOBAHHS CLIEHAPIiB 3MiH KIIIMaTy ¥ 3eMJIEKOPUCTYBAHHS Ta OLIIHIOBAHHS iXHHOTO BIUIUBY
Ha CTPYKTYpY ¥ (yHKIIOHYBaHHS €KOCHCTEM;

MIrOTOBKA HAyKOBHX MyOJiKalid Ta 3BITIB 3 BUKOPHCTAHHSAM BIATBOPIOBAHUX pPOOOUYUX
MPOIIECiB, JOTPUMYIOUUCH aKaIEMIYHOI TOOPOYECHOCTI.

VY pe3yibTari BUBYEHHS HABYAJIBHOI IUCIUIUTIHYA aCIiPAHT MOBUHEH 3HATH

TeopeTnyHi ocHOBU reoindopmariitaux cucrem (I'IC) ta ix 3acToCcyBaHHS B €KOJIOTTUHOMY
a”HaJ1i31 ¥ MOJEIIFOBAHHI.

MPUHIUITH OpraHi3aiii, 30epiranHs Ta 00poOKH MPOCTOPOBUX JAHUX, THUITH T'€0IaHUX,
CTPYKTypH 6a3 reonpocTopoBoi iH(popmarii.

METOJIM AUCTaHUIHHOTO 30H yBaHHs 3emii (/133) Ta 0co6IMBOCTI BUKOPUCTAHHS
CYIyTHUKOBHX 3HIMKIB ISl aHAJII3y CTaHYy €KOCHUCTEM.

METOJIU IPOCTOPOBOI CTATUCTUKH 1 T€OCTaTUCTHKH, BKIIOYAIOUH [TOOYI0BY Bapiorpam, aHami3
ABTOKOPEJISIII] Ta IHTEPIIOJISIIIO €KOJIOTIYHUX JaHHX.

CYYacHI MiIXO1 10 MOJIEJIFOBAHHS €KOCUCTEM: TPOCTOPOBO-MHAMIYHI MOJIENI, ar€HTHO-
OpIEHTOBAHE MOJIETIOBAHHS, MOJIEN €KOCUCTEMHHUX MOCIYT.

MIPUHIMIK TOOYI0BU MOJIENE ClieHapiiB 3MiH JOBKULIS: KIIMaTHUYHUX, aHTPOMOTEHHUX,
3eMJIEKOPHCTYBAHHS TOIIO.

IHCTpYMEHTH Bi3yaui3auii mpocTopoBoi iHdopMarlii, cnocoOu CTBOPEHHS KapT, JalOopiB,
IHTEPaKTUBHUX T'€ONOPTAIIIB.

€THYHI Ta MPaBOBI aCMIEKTH BUKOPUCTAHHS MPOCTOPOBUX JAHUX Y HAYKOBHX 1 MPUKIATHUX
€KOJIOTTYHHUX JTOCHIUKEHHSIX.

BMIiTH:

30upatu, 0OpoOIISITH Ta aHaII3yBaTH IPOCTOPOBI J1aH1 3 PI3HUX JKepen (CYIyTHUKOBI 3HIMKH,
MOJIbOBI JaHi, BIIKPUTI 0a3u JaHUX) AJIS OLIIHKU CTaHy Ta JUHAMIKU €KOCHCTEM;

CTBOPIOBATHU 1 BECTH 0a3W re0NPOCTOPOBHUX JTAHUX 13 BUKOPUCTAHHSIM CYy4aCHOTO IIPOTPAMHOTO
3abesneueHHs (QGIS, ArcGIS, PostGIS).

BUKOPHUCTOBYBATH METOAH JUCTAHIIITHOTO 30HYBaHHS [Tl BUSBIICHHS 3MiH TIOKPHUBY, THIIIB
3eMJIEKOPHCTYBaHHs, 010(13UYHUX MapaMeTPiB POCIUHHOCTI, BOJHUX 00’ €KTIB TOIIO;
3aCTOCOBYBATH IHCTPYMEHTH IIPOCTOPOBOI CTATUCTHKH Ta aHATI3y T'e0IaHuX (30HATBHUN
aHaii3, Oydepusaris, oBepsei, IHTepHOIsLis, aBTOKOPEJISILIIsS TOLIO);

MOJIETIIOBATH CIIeHapii 3MIHM KJIIMaTy Ta 3eMJIEKOPUCTYBaHHsI, IPOTHO3YIOUH iXHIM BIUIUB Ha
€KOCHCTEMHI KOMIIOHEHTH Ta (PyHKIIIT;

Bi3yaJi3yBaTH pe3yibTaTu reoiH(opMaliifHOro aHalizy, CTBOPIOBATH SIKICHI aHAIITHUYHI KapTH,
JiarpaMu, IHTEpaKTUBHI B€O-KapTH JJIsl HAYKOBOI Ta MPUKJIAAHOT KOMYHIKallii;

roTyBaTH HayKOBI MyOuIiKaIlii Ta 3BITH Ha OCHOB1 pe3yJIbTaTiB IPOCTOPOBOTO aHATI3y Ta



MO/ICJIIOBAHHS 3 JOTPUMAHHAM CTaHJAPTIB aKaJeMI4HOT 10OpOYECHOCTI Ta MPUHLUIIIB
BIIKPUTOI HaYKH.

KommnereHTHOCTI Ta mporpamMHi pe3yJibTaTu
3azanvHi KOMnemenmuocmi
3K01 3paTHIiCTh mpaIoBaTH y MXKHAPOTHOMY KOHTEKCTI.
3K02 3paTHicTh pO3B’s3yBaTH KOMIUIEKCHI IPOOIEMH Ha OCHOBI
CHUCTEMHOI'0 HAyKOBOT'O Ta 3arajJbHOKYJIbTYPHOT'O CBITOTJISALY 13 TOTPUMAHHSM TPUHIIUIIIB
npodeciiiHOT €TUKU Ta aKaJIeMIYHOI JOOPOUYECHOCTI.

Cneuiansni (¢paxosi) komnemenmnuocmi

CKOl 3patHicTh BUKOHYBATH OPHUTiHAIBHI JOCIIKEHHS, JOCATaTH HAYKOBHUX PE3yJbTaTIB,

SIKI CTBOPIOIOTH HOB1 3HaHHS y cdepi eKojorii Ta JOTMYHUX 0 HEl MUKAUCITUIUTIHAPHHUX
HanpsMax, OLIHIOBAaTH Ta 3a0e3MevuyBaTH AKiCTb BUKOHYBAaHUX JOCIIIHKEHb.

CKO3 3parHicTh 3aCTOCOBYBATH Cy4YacHi IHCTPYMEHTH, €NIEeKTPOHHI 1H(OpMalliliHi pecypcu,
criemniagi3oBaHe MporpamMHe 3a0e3redeHHs] y HAyKOBId Ta HaBYAJIbHIN AisUTBHOCTI, 30KpemMa
JUTSL MOJICTTIOBAHHS TIPOIIECIB Ta IPUUHATTS ONTUMAIBHUX pillIeHb Y cepi eKoorii, 0OXOpOHU
NPUPOJIH Ta PAI[iOHATBHOTO MTPUPOJOKOPUCTYBAHHSI.

CKO5 3naTHiCTh BUKOPUCTOBYBATH CY4YacHI METOJIM OLIIHIOBAHHS CTaHY €KOCHCTEM JUISI
PO3B’sI3aHHSA KOMIUIEKCHUX TPUPOIOOXOPOHHUX 33/1a4 Y Tary3i €KOJIOrii.

CKO06 3natHicTh 10 BUKOPUCTAHHS Cy4YaCHUX METOJIIB aHaTi3y SAKOCTI JOBKIIA Ta HOTro
KOMITOHCHT, HEOOXITHUX I MPOBEICHHS HAYKOBUX JOCIIIKCHb, CIIPSIMOBAHUX Ha
pPO3B’sI3aHHSI E€KOJIOTIYHUX  mIpobiieM y cdepi eKojorii, OXOpOHH MAOBKULIS Ta
ONTUMI3allii MPUPOTOKOPHCTYBAHHSI.

IIpozpamni pesynomamu Haéuanna

PHO1 ['mnboko po3yMiTH KOHLENTyajdbHI HPUHLUIM Ta METOJOJIOTII0 MPUPOJHUYUX HAYK,
(dbopMyTIOBaTH 1 MEPEBIPSTH TIMOTE3H, BUKOPUCTOBYBATU JIsi OOTIPYHTYBaHHS BHCHOBKIB 7
HaJIeKHI JIOKa3W, 30KpEeMa, pe3yJlbTaTH TEOPETHMYHOIO aHallizy, eKCIepUMEHTAIbHUX
JOCTIKEHb 1 MAaTEMaTUYHOr0 Ta/abo KOMII IOTEPHOTO MOJIEIIOBAHHS 3 METOI0 PO3B’S3aHHS
3HAYyIIMX HAyKOBUX Ta HAYKOBO-IIPUKJIIAJHUX MPOOIEM €KOJIOTI].

PHO2 IlnanyBaTH 1 BUKOHYBAaTH €KCIIEPUMEHTAJIbHI Ta/ab0 TEOPETUYHI JOCIHIIKEHHS 3 €KOJIOTI],
OXOpPOHHM JOBKUUIA Ta ONTUMI3alii NPUPOJOKOPUCTYBAHHS 3 BHUKOPUCTaHHAM CyYacCHHX
IHCTPYMEHTIB, KPUTUYHO aHAJII3yBaTH PE3yJIbTaTH BJIACHUX JOCIIIKEHb 1 pe3yJbTaTH 1HIIUX
JIOCJIITHUKIB Y KOHTEKCT] yChOT0 KOMILJIEKCY Cy4aCHHMX 3HaHb 111010 0CI1KYBaHOT IPOOIEMH.

PHO6. 3actocoByBaTtu cy4acHi IHCTPyMEHTH Ta TE€XHOJIOTII MOIIYKY OOpOoOJIeHHs W aHami3y
iHpopmaii 3 mpoOsieM eKonorii Ta JOTUYHUX MUTaHb, 30KpeMa, CTAaTUCTUYHI METOAU
aHaJli3y JAaHMX BEJIMKOro oOcAry Ta/abo CKJIaJHOI CTPYKTYpH, cCIeliajizoBaHi 0a3u
JaHUX Ta iHPOpMAIliiiHI CHCTEMHU.

PHO8 BwmitH BHUKOpPHUCTOBYBAaTH Cy4YacHI METOJIM OLIHIOBaHHS CTaHy €KOCHCTEM [l
PO3B’A3aHHS KOMIUIEKCHUX MPUPOOOXOPOHHMX 3a/1a4 y rajly3i eKoJorii.

PHO9 BMmitu BUKOpUCTOBYBATH Cy4acH1 METO/IM aHAII3y SIKOCT1 JOBKLIIS Ta HOTO KOMITOHEHT,
HEOOXITHUX JUIs NPOBEJCHHS HAayKOBUX JOCIHIDKEHb, CIPSIMOBAHUX HA PO3B’SI3aHHSA
€KOJIOTIYHUX  TmpobsieM y cdepi eKoJorii, OXOpOHW JOBKLUIS Ta ONTHUMI3AIlil
IPUPOJOKOPUCTYBAHHS.



Po3zaia 3. IIporpama HaB4YaJIbHOI AUCHUILIiHH

52 Temn Jlekuii IpakTn4Hi Ca;?ﬁc;;gna

1 T ema 1. Beryn no reoindgopmMariitHoro 9 0 5
aHaJTi3y eKOCUCTEM

) Tema 2. Incrpymentn 1 13 mis 4 2 10
MO/ICTIOBAaHHS

3 Tema 3. JIxxepena naHnux AJis 5 4 12
€KOCHCTEMHOTO MOJICITFOBAHHS

4 Tema 4.bazogi I'lC-onepartii B anamizi 5 5 10
EKOCHUCTEM

5 Tema 5. MonentoBaHHs CTPYKTYpH Ta 2 2 12
MEX €KOCUCTEM

6 Tema 6. I'lC-anani3 GyHKIIOHYBaHHS 2 9 10
EKOCUCTEM

7 Tema 7. MonentoBaHHs 3MiH 13arpo3 2 2 8
JUISL €KOCUCTEM

8 Tema 8. T'1C nns NPHPO/I00XOPOHHOTO 2 4 8
TUTAHYBaHHS Ta MOHITOPUHTY

9 Tema 9. MCTOI[I/I 13,aniz[aui'1' Ta OLIHKHU 5 5 8
TOYHOCTI MOjIeIieit

Berporo 20 20 80




Po3aia 4. 3mMicT HABYAJIBLHOI AUCIMILTIHHA

4.1. Il1an Jexkuin

Tema 3aHATTH / IUIAH

Tema 1. Beryn 10 reoinopManiiiHOro aHaxizy eKocucTeM.
Exocucremunii miaxin B ekosorii. [I[poctopoBo-uacoBi BiacTuBOCTI ekocucteM. [IpuHiumm
T'IC B ex0OTIYHHUX JOCHIIKEHHSIX.

Tema 2. Incrpymentu i I13 1151 mogesiioBaHHS
QGIS, ArcGIS, GRASS GIS.
SAGA GIS, Google Earth Engine.

Tema 2. Imcrpyment i I13 a5t MogesIloBaHHS.
Iarerpanis 3 Python/R st ekocucteMHoOro aHamizy.

Tema 3. lxkepesia JaHUX J1JI5l €KOCUCTEMHOT0 MO/1€JII0BAHHA

133 (nucranIiiine 30H1yBaHHS 3eMITi): CYITyTHUKOBI 3HIMKH, aepodOTO3HOMKA.
Bexkropni Ta pactposi ['IC-naHi.

Meranani Ta cTaHAapTH €KOJIOT14HO1 1H(OpMaILi.

Tema 4. bazosi I'lC-onepanii B anaJisi ekocucrem
[IpocTopoBe 30HyBaHHS.

Bydepusanis, HaknaieHHs MapiB, KJacTepu3aLlis.
Orminka sanama@THOT PI3HOMAHITHOCTI.

Tema 5. MoaenoBaHHSI CTPYKTYPH Ta MeK €KOCUCTEM
[IpocTopoBe BUALIEHHS! EKOCHCTEM.

Kaprorpadiuni momeni 6i0Tomis.

Metoau exoJIoriyHOi cTpaTUdiKaIlii TEPUTOPIH.

Tema 6. T'IC-anaui3 pyHKIIOHYBAHHS €KOCHCTEM
Mogeni mOTOKY peuoBHUH 1 €Heprii.

[HekcHa OIiHKa €KOCUCTEeMHHUX TTIOCIYT.
Bu3sHaueHHs €KOIOT14HOT CTIMKOCTI.

Tema 7. MopaeJlOBaHHS 3MiH i 3arpo3 1Jisl eKOCHUCTEM
CueHapii 3MIHU 3€MJIEKOPUCTYBAHHS.

Mopeni BIUIUBY KJIIMaTUUYHUX YNHHUKIB.

O11iHKa Bpa3IUBOCTI €KOCHUCTEM.

Tema 8. T'lC pjisi npupoI00XOPOHHOIO NJIAHYBAHHS TA MOHITOPUHIY
[ToGymoBa exooriyHOT MEpEkKi (EKOMepexi).

MOHITOPHUHT 3MIH €KOCUCTEM.

3acrocysanns ['IC B ynpasninni [13®.

10

Tema 9. MeToau BaJigamii Ta ouiHKH TOYHOCTI MojaeJiel
Kani6pyBanus moenei.

ITpocTopoBi MOMMIKH Ta TX ypaxyBaHHS.

Craructruni Metoau omiaku (ROC, AUC, MAE Toro).




4.2. [lnaH NPpaKTHYHUX 3aHATH

Tema 3aHATTH / IUIaH

Tema 2. Imcrpymentu i 113 151 mogesnioBaHHs

Kopotka xapakrepuctuka mporpam (QGIS, ArcGIS, GRASS GIS, SAGA GIS, Google
Earth Engine).

[MopiBusHHS iHTEpdelCiB Ta QyHKIIOHATY IHCTPYMEHTIB.

Tema 3. Akepesia NaHUX Il EKOCHCTEMHOT0 MO/IeJTIOBAHHS

OCHOBHI JKepelia eKOJOTIYHUX TeOMPOCTOPOBUX JTaHUX.

Buam /I33: cynyraukoBi 3HiMKH (Sentinel, Landsat), aepodoTo3HiMKH.

BekrtopHi Ta pacTpoBi AaHi: IPUKIAAN Ta OCOOIUBOCTI.

Mertanani, popmatu (XML, ISO 19115) ta exonoriuni cranaapta (INSPIRE, GBIF,
GEMET).

Tema 3. lxkepesia JaHUX JJI5l €KOCUCTEMHOT0 MO/IeJIIOBAHHS
Ornsg oHnalH-pecypeiB 1 BIAKPUTHX MIIATHOPM:

Earth Explorer (USGS)

Copernicus Open Access Hub

OpenAerialMap

OpenStreetMap, Natural Earth

GEOSS Portal

Tema 4. ba3osi I'lC-onepauii B anaJisi exocucrem

OcCHOBH ITPOCTOPOBOTO 30HYBaHHS (€KOJIOTTYHI 30HHU, (YHKIIIOHATIBHI TUITH TEPUTOPIi).
Bbydepuzarnis: ctBOpeHHsS OXOPOHHHUX 30H HABKOJIO 00’ €KTIB.

[IpocToposi omnepariii: nepeTuH, 00’ eqHaHHs, BlIHIMaHHA (intersect, union, difference).
OCHOBHM KJIACTEPHOTO aHalli3y 'e0JaHHuX.

Innexcn manamadTHOT pi3HOMaHITHOCTI (Hanpukiaaa, Shannon Index, Patch Density).

Tema 5. Mopael0BaHHs CTPYKTYPH TAa MeK €KOCHCTEM
[IpocTopoBe BUALIEHHS! EKOCHCTEM.

Kaprorpadiuni moeni 6ioTomis.

MeTtoau exoJIoTiuyHOi cTpaThdiKallii TEpUTOPIN.

Tema 6. T'IC-anani3 pyHKIiOHYBAHHS €KOCHCTEM

OcHOBH MOJIETIOBaHHS IOTOKY PEYOBHH 1 €Heprii (HampuKIIa, MOelNi BOAHOTO CTOKY,
Kpyroo0iry moKMBHUX PEUOBUH).

Exocucremnui mocnyru: kinacudikaiis (rmocradayibHi, peryatoBalibHI, KyJbTYPHI).
[nnexcHa ominka nocnyr (Hanpukian, CICES, MAES).

[ToHATTS €KOJIOT1UHO1 CTIHKOCTI: 1HIUKATOPH, TPOCTOPOBI METOIN OI[IHKH.

Tema 7. Mopae1i0oBaHHA 3MiH i 3arpo3 1JIsl eKOCHCTEM

OcCHOBH ITPOCTOPOBOTO CIICHAPHOTO aHAII3Y.

[Tpuknaau 3MiH 3eMiIeKOpUCTYBaHH (ypOaHizallis, arpapHe OCBOEHHS, JIICO3MIHH).
Krnimatuyni gakTopu pusuky (TemrepaTrypa, onaau, MOCyXH, MOKexi).

Or1riHKa Bpa3auBOCTI: TTOHATTS, IHANKATOPH, 1HIEKCHI METOIH.

Tema 8. T'IC pjist npupoI00XOPOHHOIO IVIAHYBAHHS TA MOHITOPHHTY
[ToHATTS exosoriuHoi Mepexi (sapa, eKoKopuaopu, OydepHi 30HN).
OcHoBH MOHITOpUHTY ekocucTeMHuX 3MiH y ['IC.

Ponp I'lC y nnmanyBanH1 Ta 00111Ky IPUPOAHO-3ATIOBITHOTO (DOH/TY.




9 Tema 8. I'lC nyist npupoI00XOPOHHOI0 IMJIAHYBAHHA TA MOHITOPUHTY
Bizyamizaris mex [130.

Ouinka nokputTs Tepuropii [13® ekocucremamu/Tunamu naHamadris.
Busnenns "0t miussMu" — IIHHI IPUPOJIHI TUISHKH 11032 Mexkamu [13D.

10 | Tema 9. MeToau BaJinamii Ta OlliHKM TOYHOCTI MOeJIel

OcHoBu Basiganii MoJiesiell y IpoCTOpOBOMY aHaTi3i.

Tunu noMuIoK: MOXUOKM BBEACHHS IaHUX, IHTEPIIOJIALIT, Kiacudikarii.
MeTtoau OLHKH:

4.3. 3aBaaHHA 1JI CAMOCTIiiiHOI po0oTH

OcHOBHOIO (hOPMOIO aKTHBI3AIliT MI3HABAIBHOT AISUTBHOCTI aCiPAHTIB € JISKITis, B X011
SKO1 BUKJIAJIa4 OPIEHTYE CTYIEHTIB Ha TBOPYE OBOJIOAIHHS MaTepiaiioM, J1a€ HACTaHOBU JJIs
HACTYIMHOI caMocTiiiHOi poGotu. Ha nekuii BHKJIagarOThCS JIMIIE Yy3arajllbHEHI MUTaHHS
HaBYAJIbHOI AUCIUIUTIHI, METOAM i alTOPUTMHU PO3B’SI3aHHS OCHOBHUX 3aBIaHb.

[TpakTu4Hi 3aHATTSA MOKJIMKAHI MOTIMOMTH 3HAHHS ACHipaHTIB 3 TEM 3MiICTOBOTO
MOJTyJIsl, CIIPUSAIOTH OTIAHYBAHHIO PAKTUYHUAX YMiHb T4 HABHYOK.

MeTor0 MpakTUYHUX 3aHATHh € 3aCBOECHHS NMPHUKIATHUX aCHEKTIB Kypcy, AUCKYCiiHe
OOrOBOPEHHSI HOBOT'O MaTtepialy; BUBUYEHHS OCOOIUBOCTEH Ta MOXKJIMBOCTI BHUKOPUCTAHHS
I'IC; anaini3 MOXKIMBOCTEH 3acTOCyBaHHs pe3yabTariB [[33, o3HalloMIIeHHS 31 CTPYKTYpOIO Ta
TUnamu 0a3 aHuX; 03HAHOMIICHHS 3 METOJIaMH Ta 3ac00aMH MOJICTTIOBAHHS.

OO0OB’I3KOBUM BHJIOM HaBUYaJbHOI JISUIBHOCTI CTYJICHTIB € caMOCTiiiHa poOoTa, sika
BUKOHYETHCS B 1103aayIMTOPHUIA Hac.

Camocriiina po6ota 3 mucumiutian «l eoiHndopmariiiHuii aHami3 i MOAETIOBAaHHS B
€KOJIOT11» BUKOHYETHCS aciipaHTamMu B 00cs31 80 roawH mpoTIromM 3 ceMecTpy 2 Kypcy
HaBYaHHS. 31 CTPYKTYpOIO, 3MICTOM 1 (popMamMu caMoOCTiitHOI poOOTH, Tpadikom, TepMiHAMH
BHKOHAHHS, OO0CsATaMu TOJMH 1 OIIIHKOK CcaMOCTiiiHOI po0OoTH B Oamax acmipaHTH
3HaHOMJIATBCA Ha MEPIIOMY 3aHATTI.

[To3a ayauTopi€ro acipaHTH CaMOCTIMHO BUKOHYIOTh HACTYIHI POOOTH:

JIOTIOBHEHHS KOHCIIEKTY JIEKIIIH 3a JITepaTypHUMH JKepeIaMu;

BUKOHAHHS 1H/IMBIyaTbHUX NMPAKTHYHUX 3aBIaHb;

MIATOTOBKA JI0 3/1a4l ICTIUTY.

OmnpaitoBaHHs KOHCIIEKTY JIEKII pPEKOMEHJ0BAaHO BHUKOHYBaTH Ojpa3y IMICis
MIPOCIYXOBYBaHHS JIEKI[i. KOHCIIEKTH TOTOBHIOIOTHCS MaTepiayioM 3 JIITepaTypHUX JKEpe
BIJIMIOB1/THO JIO TIJIAHY JIEKIIII.

[HauBiAyanbHI TpPAKTUYHI 3aBAAaHHSA aclipaHT OTPUMYe TMicias 3HaoMcTBa 3
METOAMKOIO0 BUKOHAHHS. BUKiasad nosicHIoe Ha NPaKTUYHOMY T'PYIIOBOMY 3aHSTTI METOJUKY
Ta B ayJUTOPii pO3IIsi/iae MPUKIAAN BUKOHAHHS MOIIOHUX 3aB/IaHb.

Jlo ex3aMeHy acmlipaHT TOTYEThCS 3a MEPEiIKOM TEOPETUYHHUX MUTAaHb Ta MPAKTUYHUX
3aBaaHb. [limroToBKa 70 37a4i €K3aMEHY TOJIATA€ B OMPAaIfOBaHHI HABYAIBHOTO MaTepialy,
CaMOCTIHOMY TOIITYKY HAayKOBOi 1H(pOpMaIlii 3 TIEBHOTO MHUTAHHS, aHATI31 Ta y3arajJbHEHHI
iHpopMmallii, ojaepKaHOI B pe3ylbTaTi CaMOCTIMHOI HaBYaJIbHO-HAYKOBO-TIOIIYKOBOT
TISUTBHOCTI.




ITuTaHHa 11 CAMOCTIIHOT0 ONPAIOBAHHS Ta J0JaTKOBOI0 00roBOPEeHHS

XapakTepucTrKa TUCIUIUTIHK, MeTa Ta 3aaa4i ['1C.
3aranbHe nousarTs npo ['IC.
Cxuanosi wactunau ['IC.
Po3pobka ta BpoBamkenns ['1C.
CAD - cucremu.
AM - cucremu.
FM - cucremu.
Cucremu 1piOGHOMAIITAOHOTO MTPOCTOPOBOTO AHAITI3Y.
[Tporpamui 3aco6u I'IC.
. [Iporpamue I'lC-3a6e3neuenns komnanii ESRI (CILIA).
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. CimeiicTBo nporpamuux naketiB ArcGIS.
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. 3aranmpHa xapakrepuctuka. [laker ArcView.
. Cucrema Arclnfo.

=
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. 3aranpHa xapakrepuctuka. [Taker QGIS

=
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. I'lC s1x 3aci0 MpUAHSTTS pillICHb.

. Opranizauis indopmarii y I'IC.

. [lonsttst 06’ exty. [loHsaTTs mwapy. Cuctemu KOOpaIuHAT
. Beenenns rpacdiunoi indopmanii y I'IC.
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. CrannmaptHi ¢popmaru.

N
o

. Crioco6u BBONY rpadivynoi ingopmanii y I'IC.

N
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. Bubip criocoOy BBOy rpadiunoi iHpopmarrii.
. Tematnuna indopmanis y I'lC.

NN
w N

. Bunukaennsa 0a3 qanunx.

N
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. Cucremu ymipaBiiHHs 0a3aMu JaHUX.

. YTunitu ansg poOoTH 3 moiisiMu 6a3 TaHuX.

. CiTboBHii aHamis3.

. Buzinenss 06’€xTiB 3a IPOCTOPOBUMH KPUTEPISIMHU.
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. 30HyBaHHS.

N
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. CTBOpeHHsI Mojiesiell TOBEPXOHb.
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. AHani3 pacTpoBUX 300paKeHb.

w
e

. CremiamizoBanuii aHari3

w
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. YTBOpEHHS MPUKJIAJI0K, IPEICTABICHHS Pe3y/IbTaTiB aHaJi3y Ta BAPOOHUIITBI KapT.
. IlpeacraBieHHs pe3ynbTaTiB aHadi3y Ta OOy yBaHHS KapT.

. Bukopucranns pactpoBux o0pasiB pH YTBOPEHHI KaprT.

. ITinroToBKa KapT /10 BUBOAY Ha 3aCO0H JIPYKY

wWw w W
o1 b~ W

4.4. @®opmu i METOAH HABYAHHS TA BUKJIAJAAHHSA JUCHHILIIHHA

OCHOBHUMHU popmamu naguannsa € aeKkyii, iK1 JT03BOJISIIOTH 3700yBayvy BHILOI OCBITH
YCBIIOMUTH TEOPETUYHUN 3MICT KypC, Ta HPAKMUYHI 3anamms, 5Ki TependavaroTh
OBOJIOJIIHHS CHUCTEMOIO MPaKTUYHUX TNpodeciiiHuX yMiHb Ta HAaBUYOK 3 HaBYaJIbHOI
JUCHUILIIHHA.

OCHOBHUMH Memodamu HAGUAHHA € HNOACHIO8ANbHO-INIOCMpPamuenull (KOIu
BUKJIa/la4y TOBiIOMIIAE 1H(OPMALiIO, PO3IOBiAE Ta MIAKPIIUIIOE Bi3yalbHE CHPUHHATTS
JIEMOHCTPAIIIE0 TPE3CHTALlIH, IHTEPHET-TIKEPEN ), MEM 00 8UOKPEMAECHHA OCHOBH020 (TIOTIATAE



BiH y po3mnojin iH(opMarii Ha JIOTIYHI YaCTMHU 1 BUOKPEMJICHHI CepeJ] HMX OCHOBHHX),
Memoo KOHKpemu3zauii Ta zpagiunuii memoo (IonomararoTh 3700yBady BHUIOI OCBITHM
nepedTH BiJ 0Oe3mocepefHiX BpaXeHb 10 PO3YMIHHS CYTHOCTI TOTO, IO BUBYAETHC:
pe3yNnbTaTd KOHKpEeTH3allii MOCTaloTh Yy (opmi NPUKIATHUX, CUTYaTUBHUX BIIPaB),
aHanimuyHul Memoo, KU 3aCTOCOBYETbCS 300yBayeM Y XOJi BUKOHAHHS aHAJIITHYHOI
pOOOTH BIMOBITHO IO OPIEHTOBHOTO MIEPEITIKY aHATITUIHUX TeM a00 3a CaMOCTIIHO 00paHOI0
TEMOIO, MEnOe0 MmeCcmyeaHHs, 1O J03BOJIAE BU3HAYUTH PIBEHb YCHIIIHOCTI 3aCBOEHHS
Marepiany 37100yBa4eM BHUIIO] OCBITH.

4.5. MarepiajbHO-TeXHiYHe Ta MeTOAMYHe 3a0e3Ne4YeHHs] OCBITHBOI0 Mpouecy
MeroauuHe 3a0e3eyeHHs HaBYalbHOI JUCIIUILIIHA MICTATD TaKl CKJIAO0BI:

OTIOPHUI KOHCIEKT JIeKI[i Ha marnepoBOMY HOCII;
OTMOPHUI KOHCHEKT JIEKI[I Ha eIeKTPOHHOMY HOCIT;
JIpYKOBaHUI MaTepia;
BiJIeO MaTepia;
pacTpoBi ManepoBi KapTu;
MpOEKIiiiHe MyJIbTHUMEiHE 001aIHaHHs (TIPOEKTOpP, €KpaH, HOYTOYK/KOMIT F0TeD);
noctym a0 Mepexi Internet, Touka goctymyWi-Fi;
OS: Windows, Android, iOS;
Browsers: Chrome / Opera / Mozilla Firefox / MS Edge;
10 nporpamue 3abesneuyenns: Word, Excel, PowerPoint; Skype, Zoom, Google Meet,
ArcGis, QGIS, Google Earth, Google map
11. iHTepakTHBHI KapTu YKpaiHu Ta CBiTy: https://map.meta.ua/; https://maps.visicom.ua/;
https://gisfile.com/; https://gisfile.com/map/; https://www.google.com/maps
12. cucrema enekrponHoro HaB4anHs Moodle 3.9, B pamkax siko1 JIJIs acipaHTIB PO3MIIIICHO
B Mepexy pobouy mporpamy, cuiadyc, OMOpHUI KOHCIEKT JISKIiT, MaTepiain 0 NPaKTUIHUX
pOOIT; MepesiK MUTaHb JI0 iICIIUTY, 3aBJaHHS 10 KOHTPOJIBHUX POOIT, CUTYyalliliH] 3aBIaHHS.

CoN O~ wNE

Po3aia 5. IIpomiskHuii Ta NiACyMKOBHII KOHTPOJIb
Jnst BU3HAUEHHS PiBHS 3aCBOEHHS aclipaHTaMU HaBUAJIBHOTO MaTepiany 3a BECh KypC
OCBITHbOI KOMIIOHEHTH NePe10AYaETHCsI MPOBEIECHHS TAKUX BUJI1B KOHTPOJIIO:
- TIOTOYHUUI KOHTPOJIb MPOBOJUTHCS 3a JOTIOMOTOI0 BUKOHAHHS 1HAMBIAYaIbHUX Ta
IPYNOBUX IPAKTUYHUX POOIT YIPOJOBK YChOI'O KYpCY;
- JIOTIOBHEHHS KOHCHEKTY JIEKI1 3a JTITepaTypHUMHU JDKEpeIaMH;
- NiJCYMKOBHMH KOHTPOJIb — €K3aMEH.

MeTtoau KOHTPOJII0 po0OTH aclipaHTiB
Ilucomosuii konmponp. Vloro MeToro € 3’sCyBaHHS B NUCHMOBIN (opmi CTymneHs

OBOJIO/IIHHS CTYIEHTaMH 3HAHHSIMH, BMIHHSAMH Ta HaBHYKaMH 3 IMpeIMeTa, BU3HAUYEHHS iX
SIKOCT1 — MMPaBUJIBHOCTI, TOYHOCTI, YCB1IOMJIEHOCT1, BMIHHS 3aCTOCYBaTH 3HAHHS Ha MPAKTHUILIL.
MIUChbMOBA TIepeBipKa 3A1HCHIOETbCA Yy (popMi po3paxyHKoBoi pobotu. IlepeBaroro mucbMoBoi
MIEPEBIPKU € Te, 110 32 KOPOTKUIA TEPMiH BJAETHCS CKJIACTU YABIEHHS MPO 3HAHHS 0aratbox
CTY/ICHTIB, pe3yJbTaTH MEPEBIpPKU 30epiratoThes 1 € 3Mora 3’sCyBaTu JieTalli i HETOYHOCTI Yy
BIJIITOBI/IAX.

IIpakmuuna nepegipka. 1i 3acTOCOBYIOTH 3 HABYATLHUX JUCIMIUIH, fKi
nependayvaoTh OBOJIOAIHHS CHCTEMOIO MPAaKTUYHUX MpodeciiHUX YMiHb Ta HaBUYOK, 1
3/1IACHIOIOTH I1J1 YaC MPOBEACHHS MPAKTUYHUX 3aHSATh.

DopmMH KOHTPOJIIO



[lin yac HaBYANBHUX 3aHATH Yy BHILOMY HaBYaJbHOMY 3aKiaJii BUKOPHUCTOBYIOTh
IHIUBINyaIbHY Ta (PpOHTAIBHY TEPEBIPKHM 3HAHb, YMIHb 1 HAaBUYOK CTYJICHTIB, a TaKOX
MiJICYMKOB1 ()OPMHU KOHTPOJTIO.

Inousioyanvna nepesipka. CToCyeThCsl BOHA KOHKPETHHUX acIlipaHTIB 1 Ma€ Ha MeETI
3’sICyBaHHs PIBHS 3aCBOEHHSI aCIipAaHTOM I1EBHUX 3HAHb, yMiHb 1 HABHUOK, PiBHS (hOpPMyBaHHS
npodecifHuX pHUC, a TaKOX BHU3HAYCHHS HANpsAMiB HayKkoBoi poOoTH. I[HmuBigyanbHe
ONMMTYBaHHS TMependadae pO3TOPHYTY BIAMOBIIL achipaHTa Ha OIHKY. BiH mMOBHHEH
CaMOCTIHO TOSICHUTH BHBYEHHI MaTepia, JOBECTH HAYKOBI IOJIOKEHHS, HAaBECTH BJACHI
npukiand. [lpoBonsuu iHAMBIAyallbHE OMUTYBAHHS, BUKJIAAa4 Ma€ rependauuT, 1Mo B Hei
yac poOMTUMYTb iHIII acripaHTH. IM MOXHA 3aIPONIOHYBATH BUIIPABIISTH IIOMUIIKH y BiITOBII
iXHBOTO TOBapHIlla, BU3HAUUTH MPABWIBHICTH 1 TOUYHICTh BUKJIAAY (AaKTUYHOTO MaTepiany,
JIOTIOBHIOBATH BIAMOBIAb 1 peLIEH3yBaTH 1i.

Iliocymkosa ¢popma konmposro. Ex3zaMeHH CKJIalalOTh 3a ICOUTOBHMH OlleTamu,
3aTBepUKeHUMHU Kadenporo. Ha KoHCymbTamisix mepen iCUTOM BUKJIAgad O3HAHOMIIIOE 3
MUTAHHSIMHU JI0 ICIIUTOBUX OiNeTiB (101aTOK 1) acmipaHTiB.

Kpumepii ouyinroeanns 3a60amns 011 00CACHEHHA MAKCUMANbHOT KiTbKOCcmi 0anie

OCHOBHHMH KpUTEPISIMH, L0 XapaKTePU3YIOTh PIBE€Hb KOMIIETEHTHOCTI acmipaHTa Mpu
OLIIHIOBAaHH1 pe3y/IbTaTiB MOTOYHOTO Ta MiJCYMKOBOTO KOHTPOIIIB 3 IUCLHUIUTIHH, € TaKi:

- BHUKOHAHHS BCIX BHJIIB HaBYAJIbHO-HAYKOBOI poOOTH, mependauyeHux poOOYoro
MPOrpamMor0 3 TUCHUILIIHY;

- rmbuHA Ta XapakTep 3HAHb HABYAIBHOTO Ta HAYKOBOTO Marepianxy 3a 3MiCTOM
HAaBYAJIBHOT JWCIMIUIIHU, IO MICTHUTHCSI B OCHOBHHUX Ta JIOJAaTKOBHX PEKOMEHIOBAHUX
JTEpaTypHUX JDKEpeTax;

- BMIHHS aHAJII3YBaTH SIBUIIIA, III0 BUBYAIOTKCS, Y 1X B3a€EMO3B’SI3KY i pO3BUTKY;

- XapakTep BIAMOBiJCH HA MOCTaBJCHI MUTAaHHS (YiTKICTh, JJAKOHIYHICTb, JOTIYHICTb,
MTOCJTIIOBHICTH TOIIO);

- BMIHHS 3aCTOCOBYBAaTH TEOPETUYHI MOJOXKEHHS MiJ Yac PO3B’SI3aHHS MPAKTUYHUX
3azay;

- BMIHHS aHQJII3yBaTH JIOCTOBIPHICTH Ta 00’ €KTUBHICTh OJIEPKAHUX PE3YyJIbTaTIB.

VY BIANOBIAHOCTI O MOJOXKEHHS PO CUCTEMY PEHUTHHIOBOi OLIIHKH 3HaHb acIipaHTIB
Mpu BHUBYECHHI JuciuiuiiHu  «['eoindopmariiHuii aHami3 1 MOJETIOBAaHHS B E€KOJOTIi»
3aCTOCOBYETHCSI HACTYITHA CUCTEMa OIIHKU POOOTH:

1) IliaroroBka Ta BWKOHAHHS MPAKTHYHHX 3aBJaHb OIIIHIOETHCS B MPOIECi iX
npoBenaeHHs. CymapHa MakcUMalbHa OIliHKA 32 BUKOHAHHS MPAKTUYHHUX 3aBJaHb CKIIamae 55
OariB.

OmiHIOBaHHS PIBHSA BOJIOJIIHHS acHipaHTaMM NPAaKTUYHUMH YMIHHSIMH Ta HaBUYKaMH

3/1IACHIOETHCS M1 Yac MiATOTOBKY Ta IPYU BUKOHAHHI IPAKTUYHUX 3aBJ/IaHb.

[lin wdvac mepeBipkM Ta OIIIHIOBAHHS NPAKTHYHUX PpOOIT 3  JUCHUILIIIHU
«["eoindopmaniitnuii aHai3 1 MOJENIOBAaHHS €KOCHCTEM)» BUKJIAJady 3BEpPTa€ yBary Ha Taki
MOKa3HUKHU: BUKOPHCTAHHS HAYKOBUX TEpPMIHIB; MOBHOTAa Ta IMPaBWJIbHICTb BIAMOBIIL;
JIOT1YHICTBH MOOYIOBH BiJIOBI/Ii; MOBHOTA i TTMOWHA BUCHOBKY 10 pOoOOTH; CAMOCTIMHICTH 1
OXaifHiCTh BUKOHAHHS pOOOTH; 3aCTOCYBaHHS OKPEMHUX JKepen iHpopmallii, piBeHb BOJIOAIHHS
npUioOMaMu HaBYAIbHOI poOOTH.



Kpumepii  oyinoeanns HasyanbHux O00CsicHeHb NPU  BUKOHAHHI  PO3PAXYHKOBUX
NPAKMuyHux pooim:

3a KOKHY 3 IIOMUJIOK Y PO3paXyHKOBHUX 3aBJaHHSAX BUKIIAaad BigHiMae 1-2 Ganu.

2) CamocTiiiHe OnpalOBaHHs JEKIIHHOT0 MaTepiany OMiHIOETHCS HAIPUKIHII CEMECTPY

(mepeBipka 3aKOHCIIEKTOBAHOI JOAATKOBOI iH(OpMaIlii i3 3aMpOINOHOBAaHUX BUKJIAIa4eM TeM
Ta BIPHICTh HAJAHUX NpPU MOJAIBLIIOMY ONMHMTYBaHHI BiAnoBinei). MakcUMaabHO EH BHUI
poOOTH OLIIHIOETBCA y 5 OaltiB.

Kpumepii oyintoeanns camocmitino2co onpayio8ants 1eKyitino2o mamepiany.

[Ipu oniHIOBaHHI JaHOTO BULY pOOOTH BPaXOBYETHCS:

—  YITKICTh BUKJIaJly TEOPECTUYHOTO MaTepiaiy;

— 00csr BinTBOpeHoOi iH(OopMaIrii Ta i CriBBIIHOIICHHS 10 00cATY MOBHOI iHMopMartii 3
JAHOTO MTUTAHHS;

— o0csr momatkoBoi iHGopMaIlii, 37100yToT CTYACHTOM, Ta AOUIIBHICTh 11 BAKOPUCTAHHS,

—  KUIBKICTh MOXUOOK (ITOMWJIOK, HEIOMIKIB, HETOYHOCTEH) Y BIAMOBI/IL;

— JIOTIYHMH 3B’S30K BIATBOpPEHOI iH(OopMarIii;

— JOTPUMAaHHSA TIPUHIMIIB aKaJAEMIYHOI JOOpPOYECHOCTI, 30KpeMa CaMOCTIHHICTh
BUKOHaHHS pOOOTH, BIACYTHICTh IUIariaTy, HajekHe O(pOpPMIICHHS TMOCWUJIaHb Ha
BUKOPHUCTAaHI JKepea.

3) IlizcymMKOBHI KOHTPOJIb 3HAHb MPOBOIUTHCSA Y BUIJISAI ek3ameHy. [liZcyMKOBHiA
KOHTPOJIb 3a0e3reuye OLIHKY pe3yibTaTiB HaBUaHHS AacMipaHTIB Ha 3aKIIOYHOMY eTari

BHBUCHHS JWCHMIUTIHM. MakcuManbHa OIliHKAa 3a ek3ameH ckianae 40 OaniB. [lpuxiamm
icnmuToBHX OUeTiB HaBeAcHO y JlonaTtky 2.

Jlo ex3aMeHy acHipaHT rOTY€ThCS 3a MEPETiKOM IMHUTaHb Ta 3aBlaHb. [linroToBKa 10
3/a4i ICTIUTY TIOJIATa€ B OIPALIOBAaHHI HABYAJIBHOTO MaTepialxy, CaMOCTIHHOMY IOIIYKY
HAyKOBO1 iH(OpMAIIii 3 TIEBHOTO MUTAHHSI, aHANII31 Ta y3aralabHEHH] iHpopmalii, ogep:kaHoi B
pe3yNbTaTi caMOCTIHHOT HABYATBHO-TIOIIYKOBOT TisSTBHOCTI.

[TincymkoBuii KOHTpONb 3 AucHUILTIHU «[ eoiHopmaliitHuil aHani3 1 MOJIETIOBaHHS
€KOCHUCTEM» BIJIOYBA€ThCs IiJl Yac CKJIAJaHHS acHipaHTaMM €K3aMeHY 3TiJHO 10 PO3KJIamy
cecii.

Cucrema OLIHIOBaHHS pOOOTH 1 3HaHb ACMIPAHTIB 3 AUCUUILIIHYU € TPAIULIHHOIO
JUIS. YHIBEPCUTETY.

Cryaent orpumye 100 6aniB 3a AKiCHE 1 CBO€YaCHE BUKOHAHHSI IIOTOYHHUX POOIT B
ayIuTOpii Ta BIOMA MPU BUCOKIHM SKOCTI M1JICYMKOBOT'O KOHTPOJIBHOIO 3aBiaHHsA. OcoOnuBy
yBary BUKJIa/la4 3BepTa€ Ha CBOEYACHICTh BUKOHAHHS 11032 ayJUTOPHUX POOIT,
nepeadayeHux y caMocTiiHii po6oTi. [TopymieHHs n1aHOBUX TepMiHIB BUKOHAHHS poOiT 0e3
MOBAKHUX NPUYHUH CYIPOBOJUKYETHCS 3HUKEHHSM OaliB.

ITorouHe o1iHIOBaHHS pOOOTH acMipaHTIB 3/A1HCHIOETHCS MIITXOM MPUCBOEHHS TEBHOT
KUJIBKOCTI 0aJiiB M0 KO’KHOMY BUAY BUKOHAHUX 3aBJ/IaHb.

[ToTouHMiT KOHTPOJIH TOJSATAE B OIIHIOBAHHI PIBHS MIATOTOBJICHOCTI acCIipaHTIB 0
BUKOHAHHSI KOHKPETHHUX POOIT, MOBHOTU Ta SKOCTI 3aCBO€HHS aclipaHTaMH HaBYaJIbHOTO
MaTepiagy Ta BUKOHAHHS 1HJMBIIyaJbHUX 3aBJaHb BIANOBIAHO /0 poO0dY0i Mporpamu
HaBYAJIbHOI AUCHUIUIIHY 1 3/{IHCHIOETHCS BUKJIaJaueM BIIPOJIOBK CEMECTPY.

ITo xoXHil TeMi acmipaHT MPOCIYXOBYE JIEKIlii, BUKOHYE MPAKTH4HI POOOTH, 3a IO
[UIIXOM HaKOIMHMYEHHsS OTPUMYE 3arajbHy KUIbKICTH OaiiB. /lo MiICyMKOBOTO KOHTPOIIO
acIipaHT JOMYCKAETHCS Y BUMAKY, SIKIIO JI0 ICIIUTY BiH HaOpaB He MeHIIe 20 OaiB.



Jlst epekTUBHOT IEPEBIPKHU PiBHS 3aCBOEHHS acIipaHTaMH 3HaHb, YMiHb T4 HABUUOK 3
HaBYaJILHOT AUCIUILUTIHN BUKJIAJ]a4 BUKOPUCTOBYE Pi3HI MeTOIH i (POPMHU KOHTPOJIIO.
Kpurepii oniHiOBaHHA Ta 3ac00M 1IarHOCTUKHU pe3yJabTaTiB HAaBYaHHA y 10

cemMecTpi

Ne

. . MakcumajbHa
3/ Bun nisiiibHOCTI (3aBIaHHSA) . . .

KUIbKicTH 0aJtiB

n
1 | ImguBimyanbpHa poboTa CTyneHTa (CUTyaTHUBHI BIPaBH, 3a/1a41) 55
2 | IlepeBipka KOHCHIEKTY 5
3 | Exzamen 40
4 | Beboro 100

Kpurepii niicymxoBoro ouiHioBaHHs

Orinka «BiaMiHHO» (90—100 6astiB) BUCTABISAETHCS ACIPAHTY, SIKUHM MOBHICTIO OBOJIOAIB
MPOrPaMHHAM MaTepiajoM, TOYHO W TIOBHO BHMKOHABIPAKTHYHI 3aBIAHHS; BUSBUB TBOPUY
CaMOCTIHHICTh, 3HAHHS CIIEL1AJIbHOI JIiITepaTypH, TBEP/Il IEPEKOHAHHS Ta BMIHHS 1X 3aXUILATH,
BHUCOKY KOMYHIKATUBHY KYJIbTYPY, YMIHHS POOUTH MPAaKTUYHI BUCHOBKHU; HA CEMIHAPCHKHUX,
71a00PaTOPHUX, IPAKTUYHUX 3aHSTTAX [MOKA3aB JOCTaTHIM piBEHb PO3BUTKY YMIHb 1 HABUUOK
TOYHOTO 3aCTOCYBaHHS 3HAHb i/l YaC BUKOHAHHS HAyKOBHUX POOIT.

Orinka «1o6pe» (75—89 6amniB) BUCTABISIETHCA 3a TUX K€ YMOB. BiIMIHHICT y 3HAHHSIX
CTYJICHTA TMOJISITa€e B JCII0 OOMEKEHOMY i 3BY>KEHOMY IPOSIBI THUX K€ SIKOCTEH, SIKi CIYTyIOTh
KpUTEpiEM BIJMIHHOI OI[IHKM — TBOpYa CaMOCTIMHICTh, 3HAHHS JITEPaTypH TOLIO. AJle BiKE
Hemae Tiei cBOOOIM BHKIAQAy Marepiany, sK y MepIIoMY BHIAAKY, MOXKYTh JIOIYCKaTHCS
OKpeMi IIOMUJIKH, IO JIETKO BUIIPABIIIOTHCS CAMUM acIlipaHTOM Iij] yac Oeciu.

Ouinka «3a10BUIbHO» (60—74 Oayin) BUCTaBIISIETbCA 3a MOBHE 3HAHHS MpOrpamu Ta 3a
BUKOHAHHS 3aBJaHb. Y IIbOMY BHITAJIKy CTYJCHT MOXe€ i HE BUSIBUTH CAMOCTIHHOCTI CY/PKEHb.
BinuyBaeTbces, 110 BiH J€I1I0 TPOCTO «3aBUMBY, OIHAK HAaBYAJIbHUI MaTepiall BiH 3arajioM 3HaE.
Mae neBHe ysBIEHHS MpPO BUMOTU NPAKTUKH, MOKE 3HAWTH HOBI NMpPHUKIAIM ab0 YMOBHU
3aCTOCYBaHHS 3HaHb Ha MPAKTHULI. 3HA€ JIITEpaTypy, ajie, MOKIMBO, HE BCIO 1 HE MOXE JaTH
JOCTaTHROI KPUTUYHOI OIiHKU. Bomnosie HEOOXiqHUMHU BMIHHSMH. MOXIIHBI HEIONIKH B
acIeKTi KOMYHIKaTUBHOI KyJIbTYpH.

Oninka «He3a10BUTbHO» (1-59 GaniB) BUCTaBISETHCA, SKIIO CTYACHT HE MAa€ MOBHHX
3HaHb. 3aBJIaHHS HE BUKOHaHI a00 BUKOHAH1 HEBIPHO. YMIHHIMM i HaBUUYKaMH aclipaHT HE
BoJioJ1i€. HaBuanpHO-HAYKOBOI JIiTEpaTypH 30BCIM HE 3HAE.
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https://earthengine.google.com — Google Earth Engine
https://earthexplorer.usgs.gov — USGS Earth Explorer
https://scihub.copernicus.eu — Copernicus Open Access Hub
https://www.gbif.org — GBIF: Global Biodiversity Information Facility
https://www.openstreetmap.org — OpenStreetMap (OSM)
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Honarok 1.
IlepeJsik nuTanb 10 icnuTy

Teopemuuna vacmuna

1. OcHoBHI TOHATTS eKocucTeMHOro moaenrosanus B I'IC.
Knacudixamis ['IC-moneneit: ananituysi, kaprorpadiuni, CHMYJIAIIiHI.

2. OCHOBHI IHCTPYMEHTH Ta NMpOorpaMHe 3a0e3MeueHHs 7151 MOJCIIOBAaHHS €KOCUCTEM
(QGIS, ArcGIS, GRASS GIS).

3. Ocob6mmBocti Bukopuctanus Google Earth Engine mist ekonoriynoro anamsy.
Jlxepena JaHuX A7 €KOCHCTEMHOTO MOJICTIOBAHHS: CYITyTHHKOBI 3HIMKH, aep0odOTO3HOMKA.

4. BexkrtopHi Ta pactposi I'IC-naHi: cTpykTypa, mepeBaru, 3acToCyBaHHSI.

5. Meranani Ta ctangaptu exosoriunoi ingopmarii (INSPIRE, ISO 19115 Tomo).

6. OCHOBHI MPOCTOPOBI ONepallii B aHaI31 eKocucTeM: Oydepusairis, HakIa aHHs,
30HYBaHHSI.

7. Kaprorpadiuni metoau kinacudikariii eKOCUCTEM.

8. MeToau MpoCTOPOBOTO BUIIIICHHS MEK €KOCHUCTEM.

9. IloOynoBa kapT GiOTOMIB 1 IX POIb y IPUPOIOOXOPOHHOMY IIJIAHYBAHHI.

10. Meroau eKooTiuHO1 cTpaTHdiKaIlii TEPUTOPIH.

11. T'IC-anani3 pyHKIIIOHYBaHHS €KOCUCTEM: MOJIENI MOTOKIB PEUYOBHH 1 €HEPrii.

12. TapekcHa orinka ekocuctemanx nocnyr (ESI, HAIL LPI tomro).

13. Busnauenus exonoriunoi crifikocti 3a gormnomororo I'IC-ganux.

14. Cuenapii 3MiH 3eMJIEKOPUCTYBAHHS Ta IX MOJICIIFOBAHHSI.

15. Mopaeni BIUIMBY KJIiMaTHYHUX (PAKTOPIB HA EKOCHCTEMHU.

16. IIpocTopoBuii aHaIi3 BPA3IMBOCTI €KOCHCTEM JI0 aHTPOTIOTCHHUX 1 TPUPOIHUX
3arpos.

17. TloOynoBa eKOJIOTIYHOT Mepexi: siapa, KOpuaopH, OydepHi 30HU.

18. T'[C-MOHITOpPUHT 3MiH Y IPUPOJIHUX EKOCHUCTEMAX.

19. 3acrocyBanns I'IC B ynpasninui tepuropismu [13.

20. Meroau kaniOpyBaHHS Ta BaJigallii IPOCTOPOBHUX MOJIEIEH.

21. TIpocTopoBi HIOMUJIKH B MOJIEIIIOBAHHI: THIH, JDKEPEIA, CIOCOON BUSBICHHSI.

22. Tlpuxnaau Bukopuctanus I'IC-mozaeneit s npuiHATTS yIpaBliHCKUX PillIEHb Y
cdepi exoJorii.

Ipaxmuuna yacmuna

1. Intepdeticu Ta moxnuBocti I'IC-cucrem
[TopiBusiHHA iHTEpdelicy Ta pyHkuionany QGIS, ArcGIS, GRASS GIS, SAGA GIS.
3aBaHTa)XEHHS BEKTOPHOTO 1I1apy, 6a30Ba Bizyasnizauis Ta ctuiizanis B QGIS.

2. Jlxxepena Ta TUIIU T€OJJAHUX

3aBaHTa)KE€HHS CyNyTHHKOBOro 3HIMKa Sentinel-2 abo Landsat 3 Earth Explorer /
Copernicus Open Access Hub.

BinkputTs Ta neperisg MeTagaHuX pacTpoBOro mapy (mpoekuis, popmar,
OXOTIIICHHS).

Po6ora 3 BekropaumMu mapamu 3 OpenStreetMap: 3aBaHTa)keHHS, QUIbTpaIlis,
CTBOPEHHS KapTH.

3. IlpocTopoBi onepariii Ta 30HyBaHHS
CtBopenHs OydepHOi 30HH HABKOJIO BOJHUX 00’ €KTiB a00 gopir (1 km).

BuxoHnaHHs mpocTopoBUX omepalliii: nepetuH (intersect), 06’ eaHaHHs (union),
BinmHiMaHHs (difference).
Knacudixkamist reputopii 3a pyHKIIIOHATBHUME TUIIAMHU (J1icH, 3a0y10Ba, C/T 3eMIi).



4. Anami3 nmagamadTHOI pI3HOMaHITHOCTI

Pozpaxynok innekcy nanamadtaoi pisHoManiTHOCTI (Shannon Index) a6o Patch
Density.

[ToGynoBa KapTH 3 KJIaCTepaMu €KOCUCTEM 32 JJOIIOMOTOI0 KJIACTEPHOTO aHaTIi3y.

5. MopentoBaHHS MEK €KOCUCTEM

Buninenns mex exocucreM 3a nanumu 3emHoro nmokpuy (CORINE / ESA CCI).
[ToOymoBa kKapTH €KOJIOTIUHOI CTpaTH(iKaIlii 32 BUCOTOI0, TEMIIEPATYPOIO, BOJIOTICTIO.

6. Mopem QyHKITIOHYBaHHS €KOCUCTEM

CTBOpEHHSI KapTH BOJIHOTO CTOKY Ha OCHOBI upoBoi Mojeni penbedy (DEM).
BusHaueHHs Ta Bi3yauizailisi peryroBalbHUX €KOCHCTEMHHUX TOCITYT (HAIp.,
BO030€pEKeHHS).

8. [Ipupo100X0pOHHE TIIIaHYBaHHS

[ToOymoBa KapTH €KOJOTIYHOT MEPEXKI: sIIpa, EKOKOPUAOPH, OydhepHi 30HHU.
Amnainiz nokputts [13® Tumamu exocucteM (J1icu, 6070Ta TOIIIO).

Bussnenns "0imux misiM" — MIHHUX MPUPOIHUX JUISTHOK 1mo3a mexkamu [13D.



Honarok 2
YOPHOMOPCBHKUI HAHIOHAHI)HI/II7I YHIBEPCUTET IMEHI ITETPA
MOI'MJIN

EK3AMEHALIMHUM BUIET Ne
Hucrtumnina: I'eoindopmaniiinuii anasis i Mojel0BaHHs B €KOJIOTii

1. ITosICHITH OCHOBHI THITH T'€0JIaHUX, SIKI BAKOPUCTOBYIOTHCS B ['1C myst
MO/ICITFOBAHHS €KOCUCTEM (BEKTOPHI, PACTPOBi, TOUKOBI, IIOBEPXHI).
Kinvxicmo 6anie — 10

2. Oxapakrepusyite MeToau pocTtopoBoro anamnizy B I'IC: Oydepu3zartis,
HaKJIAJICHHS [1apiB, TPOCTOPOBE 30HYBAHHSI.
Kinvkicmo 6anise — 10

3. Bukonaiite mooynoBy Oydepnoi 30au (500 M) HaBKOJIO BOJIHHUX 00’ €KTIB Ha
HajlaHoMy (pparmenTi Tomorpadiunoi kapt B QGIS.
Kinvxicmo 6anie — 10

4. BuzHaure 1oy NOKpUTTS IpUpoaHO-3anoBiaHor0 oy (I13d) neBHUM THIIOM
naHamadTy 32 HaJaHUM BEKTOPHUM IIIAPOM.
Kinvxicmo 6anie — 10

3aTBepaKeHO Ha 3acilaHHi Kadeapu eKojorii,
poToKoJ1 Ne BIT & » 2025 p.

3aBimyBau kadenpu npocdecop JI. TPUT'OP’E€BA

Ex3amenarop nouenrt JI. ITATPYIIIEBA




