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Po3ain 1. Onuc HaBYaJIbHOI JUCHHUILIIHA

HajiMeHyBaHHSI IOKA3HUKA

XapakTepucTHKA THCHUILTIHH

HaliMenyBaHHS AUCITUTUTIHA

["eoindopmartiitHuil aHaTI3 1 MOICITIOBAHHS

["any3p 3HaHB

10 — [IpupoaHudi HAyKH

CoeniajapHICTh

101 — Exomnoris

Crerianizaiis (Ko €)

OCBITHBO-HAYKOBA MpOTpama Exounoris
PiBeHs BHIIIOT OCBITH TpeTiit (mokTop dimocodii)
Craryc TUCIUILTIHA HopmartuHa
Kypc HaBuaHHs 2
HapuanpHuii pik 2022-2023
Henna popma 3aouna popma

Howmep(u) cemecTpiB (TpUMECTPIB): 3
3aranpHa kibKicTh kpeauTiB €CKTC/roaun 3 kpenutiB / 90 roauH
CrtpykTypa Kypcy: Jlenna ¢popma 3aouHa Gopma

—  jekuii 20

— CeMiHapchKi 3aHATTA (mpakTuuHi, | 10

n1abopaTopHi, MiB-TPYIOBI)

— TOJUH CaMOCTIHHOI pOOOTH CTY/ICHTIB 60
BiicoToK ayIMTOPHOTO HABAHTAKEHHS 33 %
MoBa BUKIJIalaHHSA YKpaiHCbKa
Dopma IPOMI>KHOTO KOHTPOJTIO (SIKIIIO €)
dopma miICyMKOBOTO KOHTPOJTIO iCIIT




Po3nin 2. Mera, 3aBa1aHHs Ta pe3yJIbTATH BUBYCHHS JUCHUILIIHA
MeTtorw qucuuitinm «"eoindopmariiiHui aHaTi3 1 MOICIIOBAHHS JIJIS ACMIPAHTIB € TOTIUOJICHHS
HAayKOBUX 3HAaHb Ta PO3BUTOK JIOCHITHUIIBKUX KOMIIETEHTHOCTEH Yy Taiy3l 3acTOCyBaHHS
reoiHGOpMaIifHUX TEXHOJIOTIH 1 MPOCTOPOBOTO MOJICTIOBAHHS /I BUBYCHHSI CTPYKTYPH, THHAMIKH
Ta (YHKIIOHAIBHOTO CTaHy ekocucteM. OcobnuBa yBara MNPHAUISETHCS KPUTHUYHOMY aHAIIZY
JDKepeNl MPOCTOPOBUX JaHMX, IHTErpamii 0araromapoBoi €KOJIOTidHOI iH(opMarlii, po3polii Ta
KaiOpyBaHHIO MOJENeH MPUPOAHHUX IIPOIECIiB, a TaKoXK 3acTocyBaHHIO [ IC-iHCTpyMEHTIB Yy
HayKOBUX JOCIIKEHHSX 1 MPOEKTYBAHHI MMPUPOIOOXOPOHHHUX 3aXO0/IiB.
3aBIaHHAMM JUCIUILIIHY €:
® OMaHyBaHHS TEOPETUYHHX 3acaj TeOompPOCTOPOBOTO aHamizy ¥ ocHoBHHMX KoHueniii ['1C
PEJIEBAHTHUX €KOJIOTIYHUM JIOCII1KEHHSIM;
e 30upaHHs, BaJliAallisd Ta IHTErpalis 6araToKepeIbHUX TPOCTOPOBUX JAaHHUX (CYIMyTHUKOBHX,
aepo(OTO3HIMKIB, MMOJIBLOBUX CIIOCTEPEKEHD, BITKPUTHUX EKOJIOTIYHUX 0a3);
® CTBOpEHHs Ta a[MIHICTPYBaHHS I'e0JaHuX y 0a3ax JaHuX;
® 33aCTOCYBaHHS IPOCTOPOBOI CTATUCTHKHU M T€OCTATUCTUYHUX METOJIIB;
® pO3poOKa MPOILECHO- OPIEHTOBAHUX Ta EMIIIPUYHUX MOJENCH eKocucTeM (TiIpoJoridHi
OanaHcH, ByTJIeLIeBUN ITUKJI, €pO3iiiHi mpoiiecu);
® MOJICNIOBAaHHS CIICHApiiB 3MiH KJIiMary W 3eMJICKOPUCTYBAaHHS Ta OIIHIOBAHHS iXHBOTO
BIJIUBY Ha CTPYKTYPY i QyHKIIOHYBaHHS €KOCUCTEM;
® IIArOTOBKAa HAYKOBUX ITyOJiKamiii Ta 3BITIB 3 BHKOPUCTAHHSIM BIATBOPIOBAHHUX POOOYMX
MIPOLIECiB, JOTPUMYIOUYHCH aKaJIeMIuyHOi TOOPOUYECHOCTI.
VY pe3yibTari BUBYEHHS HABYAJIBHOI IUCIUIUTIHYA aCIiPaHT MOBUHEH 3HATH !
e TeopeTuyuHi ocHOBH reoiHpopmaniiinux cucteM (I'IC) Ta ix 3acTocyBaHHS B €KOJIOTTYHOMY
a”HaJ1i31 ¥ MOJEJIFOBaHHI.
® [IpUHIIMIIN OpraHi3aiii, 30epiranas Ta 00poOKH MPOCTOPOBUX JAHUX, THUIH I'€OJaHUX,
CTPYKTypH 6a3 reonpocTopoBoi iH(popMarii.
® MeTOJU AMCTaHLINHOTrOo 30HyBaHHs 3emil (/[33) Ta 0coOIMBOCTI BUKOPUCTAHHS
CYIyTHHUKOBUX 3HIMKIB JJI aHANI3y CTaHY €KOCUCTEM.
® METOJU IIPOCTOPOBOI CTATUCTUKH 1 T€OCTATUCTUKU, BKITIOYAIOYU TOOYIOBY Bapiorpam,
aHaJli3 aBTOKOPEIALi Ta IHTePIOIALII0 €KOJOTIYHUX JTaHUX.
® CydYacHi MiJXO J0 MOJCIIOBAHHS €KOCUCTEM: MPOCTOPOBO-AMHAMIYHI MOJIENI1, arT€HTHO-
OpiEHTOBaHE MOJIEIIIOBAHHS, MOJIEN €KOCUCTEMHHX TOCIYT.
® [IPUHLMIN NOOYI0BU MOJIENeN cleHapiiB 3MiH JOBKULISA: KJIIMaTUUHUX, aHTPOIOT€HHUX,
3eMJIEKOPUCTYBaHHS TOIIIO.
® IHCTPYMEHTH Bi3yalli3allii IpocTopoBoi 1H(popMallii, CHOcoOU CTBOPEHHS KapT, JaliOop/iB,
IHTepaKTUBHHUX T€ONOPTAIiB.
® CTUYHI Ta IPABOBI ACIIEKTH BUKOPHCTAHHS ITPOCTOPOBHX JAHUX Y HAYKOBHX 1 TIPUKIIATHIX
€KOJIOTTUHUX JTOCIIKCHHSIX.
BMIiTH:
e 30upatu, 0OpoOISATH Ta aHaII3yBaTH IPOCTOPOBI JIaH1 3 PI3HUX JKepen (CYyITyTHUKOBI
3HIMKH, TIOJIbOBI J1aH1, BIAKPUTI 0a3u JaHUX) A7 OL[IHKYU CTaHy Ta JMHAMIKU €KOCHCTEM;

® CTBOPIOBATH 1 BECTH 0a3H reonpoCTOPOBUX JAHUX 13 BUKOPUCTAHHSAM CYy4acHOIO



nporpamuoro 3ade3neueHus (QGIS, ArcGIS, PostGIS).

® BHKOPHUCTOBYBAaTH METOJM JUCTAHIIHHOTO 30HAYBaHHS JUIS BUSBIICHHS 3MiH [TOKPHBY,
THUIIB 36MJICKOPUCTYBaHH:I, 010()i3MUHIX TTapaMeTpiB POCIMHHOCTI, BOJHUX 00’ €KTIB TOIIIO;

® 33aCTOCOBYBATH IHCTPYMEHTH IPOCTOPOBOI CTATHCTUKH Ta aHAJIi3y T'€0JaHUX (30HAIbHUH
aHaui3, Oydepu3aiisi, oBepieH, iIHTEPIONISIis, ABTOKOPEIIALIIS TOIIIO);

® MOJIENIIOBATH CICHApii 3MiHM KJIIMaTy Ta 3¢MJICKOPUCTYBAaHHsI, IPOTHO3YIOUH iXHil BIUIMB
Ha €KOCHUCTEMHI1 KOMIIOHEHTH Ta (yHKIIIi;

® Bi3yali3yBaTu pe3ysibTaTH reoin(opMaIiiitHoro aHaisizy, CTBOPIOBATH SKICHI aHATITHYHI
KapTH, JiarpamMu, IHTepaKTUBHI BeO-KapTH JJIs1 HAYKOBOT Ta MPUKJIAIHOI KOMYHIKaIIii;

® TOTyBaTH HaYKOBI myOiKarlii Ta 3BiTH Ha OCHOBI PE3yJIbTAaTiB IPOCTOPOBOTO aHAJI3y Ta
MOJICITFOBAHHS 3 IOTPUMaHHSM CTaHJIAPTIB aKaJIeMi4HOI JOOPOUECHOCTI Ta MPHUHIIUITIB
BIIKPUTOI HayKH.

KommeTeHTHOCTI Ta mporpaMHi pe3yabTaTn
3azanvni Komnemenmuocmi
3K01 3paTHicTh mpaIioBaTH y Mi>KHAPOIHOMY KOHTEKCTI.
3K02 3paTHICTH po3B’si3yBaTH KOMILUIEKCHI TPOOJIEMH HA OCHOBI
CHCTEMHOT'0 HAyKOBOTO Ta 3araJIbHOKYJIBTYPHOTO CBITOTIISIY 13 JOTPUMAHHSIM TPUHIIHITIB
npodeciifHOT €TUKU Ta aKaJeMidyHOi JOOPOUYECHOCTI.

Cneuianvni (ghaxoei) komnemenmuocmi

CKO1 3parHicTh BUKOHYBaTH OpPUTiHAIBHI TOCIIHKEHHS, JOCATAaTH HAYKOBUX PE3yJIbTATIB,

SIKi CTBOPIOIOTH HOBI 3HaHHA y cepi eKonorii Ta JOTHYHUX A0 Hel MDKIUCHHMIUTIHAPHUX
HarnpsMax, OLIHIOBAaTH Ta 3a0e3Me4yBaTH SAKICTb BUKOHYBAaHUX JOCIIIPKEHb.

CKO3 3patHicTh 3aCTOCOBYBATH Cy4yacH1 IHCTPYMEHTH, €JIEKTPOHHI 1H(POpMalliiiHi pecypcH,
crieniaigizoBaHe MporpamMHe 3a0e3neueHHs] Y HayKOBIM Ta HaBYalbHIN AisIIHOCTI, 30KpemMa
JUISL MOJIETTFOBAHHS IIPOLECIB Ta IPUWHATTS ONTUMAIBHUX pILIeHb Y chepl eKoJIorii, OXOPOHU
HIPUPOM Ta PAlliOHATIBHOTO IPUPOJOKOPUCTYBAHHS.

CKOS 3naTHiCTh BUKOPUCTOBYBATH Cy4acH1 METO/IM OIIIHIOBAHHS CTaHy €KOCUCTEM IS
PO3B’s3aHHS KOMITJIEKCHUX MPUPOIOOXOPOHHMX 3a/1a4 Y rairy3i eKoJIorii.

CKO06 3natHicTh 10 BUKOPUCTAHHS CYy4aCHUX METOJIIB aHATI3y sIKOCTI JOBKULIS Ta HOTO
KOMITOHEHT, HEOOX1IHUX JJIsl MPOBEJCHHS HAYKOBHX JOCIHIIKEHb, COPSIMOBAHUX Ha
pO3B’SI3aHHSA €KOJIOTIYHUX  mpobseM y cdepl eKojorii, OXOpOHM MJOBKULIA Ta
ONTUMI3aLil IPUPOTOKOPHCTYBAHHS.

Ipozpamnui pezynomamu naguanna

PHO1 I'muboKo po3ymiTH KOHUENTYyalbHI MPUHIMIKA Ta METOJOJIOTII0 NMPUPOAHUYUX HAayK,
(dbopmyiTIOBaTH 1 MEPEBIPSATH TINOTE3H, BUKOPUCTOBYBATU JJISI OOTPYHTYBAaHHS BUCHOBKIB 7
HAJIKHI JIOKa3W, 30KpeMa, pe3yJIbTaTH TEOPETHYHOTO aHali3y, eKCIIePHMEHTAIbHUX
JOCHIJKeHb 1 MaTeMaTUYHOTo Ta/ab0 KOMIT IOTEpPHOTO MOJIETIOBAaHHS 3 METOI0 PO3B’SI3aHHS
3HAYYIIUX HAYKOBUX Ta HAYKOBO-TPUKIIATHUX MPOOJIEM €KOJIOT].

PHO2 [IInanyBaTu i BUKOHYBaTH €KCIEpUMEHTaIbHI Ta/a00 TEOPETUYHI JOCTIKEHHS 3 €KOJIOrii,
OXOpPOHHU JOBKULIA Ta ONTUMI3allii NPUPOIOKOPUCTYBAHHS 3 BHUKOPHUCTAaHHSM CyYacCHHX
IHCTpYMEHTIB, KpUTUYHO aHaNi3yBaTH Pe3yJbTaTH BIACHUX JOCITIJKEHb 1 pe3ybTaTH 1HIIMX
JTOCITITHUKIB Y KOHTEKCT] YChOTO KOMIUIEKCY CyYaCHUX 3HAHb 010 JOCIIKYBaHOT IPOOIEMH.



PHO06. 3acTocoByBaTH CydacHi iHCTPYMEHTH Ta TE€XHOJIOTIi MOLIYKY OOpOOJICHHS i aHami3y
iHdopmartii 3 mpobieM eKoJIorii Ta JOTUYHHX IMHTAaHb, 30KpEMa, CTATUCTUYHI METOIU
aHaJi3y JaHMUX BEJIHKOro oO0csry Ta/abo CKIaaHOI CTPYKTYpH, CHeliaii3oBaHi 0a3u

JTaHUX Ta 1HPOPMAIIIIHI CHCTEMH.

PHO8 BwmiTu BHMKOpPHCTOBYBAaTH CY4acHI METOJIM OIHIOBaHHS CTaHy €KOCHCTEM JUIs

PO3B’s13aHHS KOMIUIEKCHUX MPUPOIOOXOPOHHUX 3ajay y rajry3i eKojorii.

PH09 BmiTy BUKOPHCTOBYBATH Cy4acHI METOAM aHAJI3Y SIKOCTI IOBKLIS Ta HOrO KOMITOHEHT,
HEOOXiIHUX ISl MPOBEJCHHS HAYKOBUX JIOCITI/DKEHb, CIIPIMOBAHUX HAa PO3B’SI3aHHS
eKOJIOTIYHUX  mpobsieM y cdepi eKoorii, OXOpPOHM JMOBKULIA Ta ONTHMI3allil

MPUPOAOKOPUCTYBAHHS.

Po3ain 3. [Iporpama HaB4YAJIbHOI AU CHUILIIHA

ij‘fl Temn Jlexnii [MpakTuani Ca;q(:)ﬁc:;gna

1 T ema 1. Beryn 1o reoingopmamniitHoOro 5 0 2
aHaJi3y eKOCHUCTEM

) Tema 2. lncrpymentu 1 [13 ms 4 5 6
MO/ICITFOBAHHS

3 Tema 3. JIxxepena naHnux AJis 5 9 8
€KOCHCTEMHOT'O MO/JICITFOBAHHS

4 Tema 4.bazosi I'lC-onepartii B aHamizi 5 9 5
EKOCHUCTEM

5 Tema 5. MonentoBaHHs CTPYKTYpH Ta 5 5 8
MeX €KOCHUCTEM

6 Tema 6. I'lC-anani3 GyHKIIOHYBaHHS 5 5 8
EKOCHUCTEM

7 Tema 7. MonenroBaHHs 3MiH 1 3arpo3 5 0 6
IUISL EKOCHUCTEM

8 Tema 8. T'1C nns MPUPO/IOOXOPOHHOTO 5 0 8
TJIaHYBaHHS Ta MOHITOPUHTY

9 Tema 9. MGTOL[I/I lvsaniz[aui'i Ta OLIHKHU 5 0 8
TOYHOCTI MOJIeIel

Bceworo 20 10 60




Po3ain 4. 3micT HaBYAJALHOI AUCHHUILIIHA

4.1. I1nan gekuin

Tema 3aHATTH / IUIaH

Tema 1. Beryn o reoingopmaniifHOro aHamtizy ekocucreMm.
Exocucremunii miaxin B ekosorii. [I[poctopoBo-uacoBi BiacTuBOCTI ekocucteM. [IpuHnumm
T'IC B ekolOTrIYHHUX TOCHIIKEHHIX.

Tema 2. Imcrpymentu i 113 151 mogesiioBaHHS
QGIS, ArcGIS, GRASS GIS.
SAGA GIS, Google Earth Engine.

Tema 2. ImcrpymentH i 113 nast Mmoge/IlOBaHHS.
Iarerpamis 3 Python/R st ekocucteMHoro anamizy.

Tema 3. lxkepesia JaHUX JJI5l €KOCUCTEMHOI'0 MO/1eJII0BAHHS

133 (nucranmiiine 30HyBaHHS 3e€MIli): CYITyTHHUKOBI 3HIMKH, aepo(oTo3iioMKa.
BekTtopni ta pactposi I'IC-naHi.

Mertanani Ta CTaHAAPTH €KOJIOTIYHOT iHPOpMAIii.

Tema 4. ba3osi 'l C-onepauii B anaJi3i ekocucrem
[IpocTopoBe 30HyBaHHSI.

Bydepusanis, HakIa1eHHs MIapiB, KJIacTepU3allis.
Ominka nanamadTHOT pi3HOMaHITHOCTI.

Tema 5. Moae/IIOBaHHA CTPYKTYPH Ta MeK €KOCUCTEM
IIpocTopoBe BUIIIEHHS €KOCUCTEM.

Kaprorpadiuni momeni 6ioTomis.

MeTtoau exosioriyHoi cTpatudikaii TepuTopii.

Tema 6. I'IC-anani3 GyHKIiOHYBAHHA €KOCHCTEM
Mogeni NOTOKY pe4OBUH 1 €Heprii.

[HnexcHa o1iHKa €KOCUCTEMHHUX MOCTYT.
Bu3sHaueHHs €KOIOTr14HOT CTIMKOCTI.

Tema 7. MopaearoBaHHA 3MiH i 3arpo3 JJ1sl €eKOCHCTEM
Cuenapii 3MiHM 3eMJICKOPUCTYBaHH.

Mopeni BIUIUBY KJIIMaTUUYHUX YNHHUKIB.

OriHka Bpa3IMBOCTI €KOCHCTEM.

Tema 8. T'IC pjist npupoI00XOPOHHOIO IVIAHYBAHHSA Ta MOHITOPHHTY
[ToGymoBa exooriyHOT MEpEkKi (EKOMepexi).

MOHITOPHUHT 3MiH €KOCUCTEM.

3acrocyBanns ['IC B ynpasininni [13D.

10

Tema 9. MeToan Bagigamii Ta oiHKM TOYHOCTI MoaesIei
Kani6pyBanus moaenei.

[TpocTopoBi MOMHITKH Ta TX ypaxyBaHHS.

Craructruni Mmetoau ominku (ROC, AUC, MAE Toimo).




4.2. [l;1aH NPAKTHYHUX 3aHATH

Tema 3aHATTH / IVIaH

Tema 2. IncrpymenTu i I13 puiss MogesroBaHHs
Kopotka xapakrepuctuka mporpam (QGIS, ArcGIS, GRASS GIS, SAGA GIS, Google

Earth Engine).
[MopiBusHHS iHTEpdelCiB Ta (yHKIIOHATY IHCTPYMEHTIB.

Tema 3. lxkepesia JaHUX JJI5l €KOCUCTEMHOI0 MO/I€JTI0BAHHS
OcCHOBHI JiKepelia eKOJOTIYHUX Fe0NPOCTOPOBUX JTaHUX.

Buam /[33: cynyraukoBi 3HiMKH (Sentinel, Landsat), aepodoTo3HiMKH.

BekrtopHi Ta pacTpoBi AaHi: IPUKIAAN Ta OCOOIUBOCTI.

Mertanani, hopmatu (XML, ISO 19115) ta exonoriuni ctanaapta (INSPIRE, GBIF,
GEMET).

Tema 4. ba3osi 'l C-onepauii B anaJi3i ekocucrem

OCHOBH MPOCTOPOBOTO 30HYBAHHS (€KOJIOT1UHI 30HHU, PYHKI[IOHATBbHI THITH TEPUTOPIi).
Bydepuzanis: cTBOpeHHSI OXOPOHHHUX 30H HaBKOJIO 00’ €KTIB.

[IpocTopogi omepartii: nepeTnH, 00’ eaHaHHS, BinHIMaHH (intersect, union, difference).
OCHOBH KJIACTEpHOTO aHAJi3y TC€OJaHUX.

Innexkcu nanamadTHOI pisHOMaHITHOCTI (Hanpukiaa, Shannon Index, Patch Density).

Tema 5. Moae/IIOBaHHA CTPYKTYPH Ta MeK €KOCUCTEM
[IpocTopoBe BHIIIIEHHST €KOCHUCTEM.

Kaprorpadiuni mozeni 6ioTormis.

Metoau eKoJIOTTYHOI cTpaThdiKallii TEPUTOPIH.

Tema 6. T'IC-anaji3 pyHKIiOHYBAHHS €KOCHCTEM

OcHOBU MOZIETTIOBAaHHSI TIOTOKY PEUOBHH 1 €HEpTii (HaNpHKIIa, MOJIENI BOJAHOTO CTOKY,
KpYyrooOiry mNoXHBHUX PEUYOBHH).

ExocucremHi nociyru: kinacudikaiis (mocrayanbHi, peryitoBalibHi, KyIbTYpHI).
Innexcua oninka nocnyr (Hanpukian, CICES, MAES).

ITOHATTS €KOJOTIUHOI CTIMKOCTI: IHIUKATOPH, IPOCTOPOBI METOIU OL[IHKH.

4.3. 3aBraHHs 1JIs1 CAMOCTIITHOI podoTH
OcHoBHOI0O (popMOIO aKTHBI3aIlli I3HABATBHOI MISTILHOCTI ACMIPAHTIB € JIEKIIisl, B XO/i

SKOI BUKJIa/1a4 OPIEHTYE CTYACHTIB Ha TBOpYE OBOJIOIHHS MaTepianoM, Ja€ HAaCTaHOBH IS
HACTYMHOI caMOCTiiHOT po6oTu. Ha siekiii BUKIaatoThCs JHIIE y3arajabHeHl MUTaHHs
HaBYaJIbHO1 AUCLUIUIIHU, METOJIU 1 aJITOPUTMH PO3B’SI3aHHSA OCHOBHHUX 3aBJaHb.

[TpakTH4HI 3aHATTS MOKIMKAHI MOMIMONTH 3HAHHS aCIIPaHTIB 3 TEM 3MICTOBOIO

MOAYJId, COPUAIOTh OIIAHYBAHHIO ITPAKTUYHHUX YMIHI) Ta HABUYOK.

MeToro NMpakTUYHUX 3aHATh € 3aCBOEHHS IPUKJIATHUX aCHEKTIB KYpCy, IUCKYCiiiHEe

0OTOBOPEHHSI HOBOTO MaTepialy; BUBYECHHS OCOOIMBOCTEN Ta MOMIJIMBOCTI BUKOPUCTAHHS
I'C; anami3 MOKIMBOCTEH 3aCTOCYBaHHA pe3ynabTaTiB J133, o3HalioMIIeHHS 31 CTPYKTYpOIO Ta
TUnaMu 0a3 TaHUX; 03HAHOMIICHHS 3 METOJIaMH Ta 3ac00aMH MOJICTIOBAHHS.

OO00B’13K0BUM BHJIOM HaBYAIbHOT iSJIBHOCTI CTY/JICHTIB € cCaMOCTiifHa po0oTa, sKa

BUKOHYETHCS B TT03aayIMTOPHUI Yac.




CamocriitHa poGota 3 muchuiuniau  «leoiHdopmariiHuii  aHami3 1 MOJETIOBaHHS»

BUKOHYEThCS acripanTaMu B 00cs3i 80 roamH mpoTaroM 3 cemecTpy 2 Kypcy HaByaHHA. 3i

CTPYKTYPOIO, 3MICTOM 1 popMaMu caMOCTiitHOT poOOTH, TpadikoM, TepMiHaAMU BUKOHAHHS, 00 CSITaMH

TOJIVH 1 OI[IHKOIO CaMOCTIHHOT poOOTH B Oanax acmipaHTH 3HAHOMIISTHCS Ha MEPIIOMY 3aHSTTI.

[To3a ayauTopi€to acmipaHTH CaMOCTIMHO BUKOHYIOTb HACTYITHI POOOTH:

JIOTIOBHEHHS KOHCIIEKTY JICKIIIH 32 JIITepaTypHUMH JKEpETaMu;

BUKOHAHHS 1HIMBIyaJbHUX MPAKTUYHKUX 3aBJIaHb;

MIITOTOBKA 0 3/1a4l ICIIUTY.

OmnpamntoBaHHsI ~ KOHCHEKTY JIEKIIH  pPEKOMEHIOBAHO BUKOHYBAaTH  OJpa3y  IMicCis

MPOCIYXOBYBaHHs JIeKIil. KOHCIIEKTH JONMOBHIOIOTBCS MaTepiajioM 3 JITEPaTypHUX JKEPEI
BIJIMOB1THO JI0 TIJIAHY JIEKIIII.

[HauBiAyanbHI MPaKTHYHI 3aBJAHHS aclipaHT OTPUMYE MICs 3HAHOMCTBA 3 METOJIUKOIO

BUKOHAHHA. BUKIagau MOsICHIOE Ha MPAKTUYHOMY TPYNOBOMY 3aHSTTI METOAMKY Ta B ayAHUTOpIil

posriiaac NpruKiIaayd BUKOHAHHS HOIIi6HI/IX 3aBJaHb.

Jlo ek3aMeHy acmipaHT TOTYEThCS 3a MEPETIKOM TEOPETHYHHX IMUTAHb Ta MPAKTUYHHX

3aBJaHb. HiI[l"OTOBKa a0 3z[aqi CK3aMCHY IMOJIATae B Ol'IpaI_[IOBaHHi HaB4aJIbHOTI'O MaTepiaJIy,

CaMOCTIHHOMY TMOIIYKY HaykoBoi iHdopMalii 3 MEeBHOTO MUTaHHS, aHali3l Ta y3arajabHEHHI

iH(popMallii, oJlep:kaHOl B pe3yNbTaTi CaMOCTIHHOT HaB4YaJIbHO-HAYKOBO-TIOIIYKOBOT TisSIIbHOCTI.
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ITuranus nus CaMOCTIHHOTIO OIIpaltfOBaHHA Ta JOJATKOBOI'O 06FOB0pCHHH

XapakTepucTiKa IUCHUILTiH, MeTa Ta 3anadi ['1C.
3aranbHe noHATTs 1npo ['1C.

Cknanosi wactunu I'IC.

Po3pobka ta BpoBamkenns ['1C.

CAD - cucremu.

AM - cucremu.

FM - cucremu.

Cuctemu api6bHOMAIITAOHOTO IPOCTOPOBOTO aHATIIRY.
[Iporpamui 3aco6u I'IC.

. [Iporpamue I'IC-3a6e3neuenns komnanii ESRI (CLLA).
. CimeiicTBo nporpamuux nakeris ArcGIS.

. 3aranbHa xapaktepuctuka. [laker ArcView.

. Cuctema Arclnfo.

. 3aranbHa xapakrtepuctuka. [Taker QGIS

. I'lC six 3aci® mpUHHATTS pillIEHb.

. Opranizauis indopmarii y I'IC.

. [lonstrst 06’ exty. [lonsaTTs mwapy. CucremMu KOopaAuHaAT
. Beenenns rpagiunoi indpopmanii y I'IC.

. CranpaptHi hopmatu.

. Cnioco6u BBOAY rpadiunoi indpopmanii y I'lC.

. Bubip cnoco6y BBoay rpadiuHoi iHpopmarii.

. Tematnuna indopmanis y I'lC.

. BunukHeHHs 6a3 TaHuX.

. Cuctemu ympaBniHHs 0a3aMu JJTaHUX.



25. YTunit s poOOTH 3 OJIsIMH 0a3 TaHUX.

26. CiThoBHI1 aHATI3.

27. BunineHHs 00’ €KTiB 32 MPOCTOPOBUMHU KPUTEPISIMH.

28. 3oHyBaHHSI.

29. CTBOpEHHS MOZETeH MOBEPXOHb.

30. Anani3 pacTpoBUX 300paKEeHb.

31. CrneniarizoBaHmii aHaTI3

32. YTBOpEHHS NPUKIAI0K, IPEACTABICHHS PE3yJbTaTiB aHAI3y Ta BUPOOHHUIITBI KapT.
33. IIpencraBiieHHs pe3ybTaTiB aHAII3Y Ta MOOYTyBaHHS KapT.
34. BUKOpHUCTaHHS pacTPOBUX 00pa3iB MPH YTBOPEHHI KapT.

35. [ligroroBka KapT 10 BUBOJY Ha 3aCO0U IPYKY

4.4, ®opmu i MeTOAH HABYAHHS Ta BUKJIAJAAHHS TUCIHHILTIHUA

OCHOBHUMH hopmamu HAGUAHHA € J1eKUiT, IKi JTO3BOJISIOTH 3400yBavy BHIIOi OCBITH
YCBIIOMUTH TEOPETUYHUN 3MICT KypC, Ta HPAKMUYHI 3aHamms, $Ki TependadaroTh
OBOJIO/IIHHSI CHCTEMOI0 MPAaKTUYHHX MpodeciiHuX yMiHb Ta HABHYOK 3 HaBYAIBHOI
JIUCLUAIUIIHHA.

OCHOBHUMH Memooamu HAGYUAHHA € NOACHIO8ANbHO-LIocmpamuenuil  (KOu
BUKJIaJ a4 TMOBigoMIIsie 1H(GOpMaIlil0, PO3MOBiAaE Ta MIAKPIIUIIOE Bi3yaldbHE CIPUHHATTS
JICMOHCTPAIII€0 TIPE3CHTAIlIH, IHTEPHET-KEPE), MEm o0 6UOKPEMICHHA OCHOBHO20 (TIONSTAE
BiH y po3noauii iHdopMallii Ha JIOTIYHI YaCTUHU 1 BUOKPEMIICHHI Cepell HUX OCHOBHUX),
Memoo KOHKpemusauii 1a zpaghiunuii memood (1oromararoTb 3700yBady BHIOI OCBITHM
nepetu Big Oe3mocepefHiX BpakeHb A0 PO3YMIHHS CYTHOCTI TOTO, IO BHUBYAETHCS:
pe3yabTaTh KOHKpPETH3allil TMOCTaloTh y (opMi MNPHUKIAAHUX, CUTYaTHBHHX BIPaB),
AHANIMUYHUT Memoo, KW 3aCTOCOBYEThCS 300yBayeM Yy XOJi BUKOHAHHS aHAJTITHYHOI
pOOOTH BiIIIOBIIHO /IO OPIEHTOBHOTO TIEPETIKY aHATITHYHUX TEM a00 3a CaMOCTIITHO 0OPaHOIO
TEMOIO, Memo0 mecmy6aHHsa, 1O IO03BOJSE BU3HAYUTH PIBEHb YCHIIIHOCTI 3aCBOEHHS
MaTepiay 37100yBayeM BUIIIOI OCBITH.

4.5. MarepiajibHO-TeXHIYHe Ta MeTOANYHE 3a0e3NeYeHHsI OCBITHHOI0 MpoLecy
MeTtoauune 3a0e3neueHHs] HaB4aIbHOI JUCIUILIIHU MICTUTh TaKi CKJIaIO0BI:

OTIOPHUI KOHCHEKT JIeKIIii Ha MarnepoBOMy HOCII;

OTNOPHUI KOHCHEKT JIeKIi Ha eeKTPOHHOMY HOCIT;

JIpYyKOBaHUI mMartepiai;

BiJIEO MaTepia;

pacTpoBi nanepoBi KapTH;

. TIpoeKLiiHe MyJIbTUMeiHe 00aaiHaHHs (IPOEKTOP, eKPaH,

HOYTOYK/KOMIT 10TED);

7. nmoctym go mepexi Internet, Touka moctymyWi-Fi;

8. OS: Windows, Android, iOS;

9. Browsers: Chrome / Opera / Mozilla Firefox / MS Edge;

10. mporpamue 3a6e3neuenns: Word, Excel, PowerPoint; Skype, Zoom, Google Meet,
ArcGis, QGIS, Google Earth, Google map

11. iHTepakTuBHI KapTu VYkpainu Ta CBITY: https://map.meta.ua/;
https://maps.visicom.ua/; https://gisfile.com/; https://gisfile.com/map/;
https://www.google.com/maps
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12. cucrema enexktpoHHOro HaBuyaHHsS Moodle 3.9, B pamkax sKOi Al acIipaHTiB
PO3MIIIEHO B Mepexy pobody mporpamy, cuiiadyc, OMOPHMHA KOHCHEKT JIeKIii,
MaTepialid 10 TPAKTUYHUX POOIT; TepeniKk NUTaHb [0 ICHHUTY, 3aBIaHHA [0
KOHTPOJIBHHX POOIT, CUTYaIliiHi 3aBJIaHHS.

Po3ain 5. I[IpomikHui Ta MiACYMKOBH KOHTPOJIb
Jlnist BU3HAUEHHS PiBHS 3aCBOEHHS aclipaHTaMU HaBYAJILHOTO MaTepialy 3a BECh Kypc
OCBITHBOI KOMIIOHEHTH Nepe0avaeThCs MPOBEACHHS TAKUX BU/IIB KOHTPOJIIO:
- TOTOYHMHM  KOHTPOJIb  NPOBOAMUTHCS 33  JIONIOMOIOI0  BUKOHAHHS
1HAMBITyalbHUX TA TPYHOBUX MPAKTHUHUX POOIT YIPOAOBXK YCbOI'O KYpCY;
- JIONIOBHEHHS KOHCIEKTY JIEKLH 3a JIITepaTypHUMHU JIKepeslaMu;
- MiJICYMKOBUH KOHTPOJIb — €K3aMEH.

MeToaM KOHTPOJIIO POOOTH acHipaHTIiB
Iucomosuii konmpoas. Vloro MeToro € 3’scyBaHHS B NMUCHMOBIM (opmi cTyreHs

OBOJIOJIIHHS CTYACHTaMH 3HAHHSIMH, BMIHHSMHU Ta HaBUYKaMU 3 MpeIMeTa, BU3HAUYEHHS iX
SIKOCTI — MIPaBUJIBHOCTI, TOYHOCTI, YCBIAOMJICHOCT], BMIHHS 3aCTOCYBaTH 3HAHHSI HA MIPAKTHIIL.
MMMCHMOBA TIEPEBipKa 3MIMCHIOETHCS Y GOpMi PO3paxyHKoBOi poOotu. [lepeBaroro muchbMoBOi
MIEPEBIPKH € T€, 110 32 KOPOTKUUA TEPMiH BJAETHCS CKIIACTH YSBICHHS MPO 3HAHHS 0aratbox
CTYICHTIB, PE3yJIbTATH MEPEBIPKU 30€piraroThCs 1 € 3Mora 3’5ICyBaTH JACTalli 1 HETOYHOCTI y
BIJIOBIAX.

Ilpakmuuna nepesipka. i 3acTOCOBYIOTH 3 HABUaIbHUX JMCHMIUIIH, SKi
nependayvaoTh OBOJIOAIHHS CHCTEMOIO MPAKTUYHUX MNpodeciiHuX YMiHb Ta HAaBHUOK, 1
3MIACHIOIOTH IT1J1 Yac MPOBECHHS MPAKTUYHUX 3aHSATh.

DopmMHu KOHTPOJIIO

ITig yac HaBYaJIBHMX 3aHATh y BHILOMY HaBYaJIbHOMY 3aKjiaZli BUKOPHCTOBYIOTh
IHAUBIAYalbHY Ta (POHTAIbHY NEpPEeBIPKU 3HaHb, YMIHb 1 HaBMYOK CTYAEHTIB, a TaKOX
M1JICYMKOB1 (POPMH KOHTPOJIIO.

Inougioyanvna nepesipka. CToCyeThCsl BOHA KOHKPETHHUX aCIipaHTIB 1 Ma€ Ha MeETI
3’sCyBaHHS PIBHS 3aCBOEHHS aCIIPaHTOM IE€BHUX 3HaHb, YMIHb 1 HABUUYOK, PI1BHS (DOpMYBaHHS
npodecifHuX pHUC, a TaKoXX BHM3HAYEHHs HANpsAMIB HaykoBoi poOoTH. I[HauBigyanbHe
ONMUTYBaHHS nepeadavyae pO3rOPHYTY BIJANOBIJIb acHipaHTa Ha OIIHKY. BiH NOBUHEH
CaMOCTIMHO TMOSICHUTH BUBUEHHMH MaTepiall, JOBECTH HAyKOBI IOJIOKEHHsI, HABECTU BIJIACHI
npukiaaau. IIpoBoasun iHAMBIgyanbHE ONMUTYBAaHHS, BUKJIAAAay Mae Mepen0oaduTH, Mo B el
yac poOUTHMYTS iHIIi acTipanTy. IM MO’KHA 3aIPONOHYBATH BUIIPABJISTH IIOMUIKH Y BiAMOBii
iXHBOTO TOBapHIlla, BU3HAUUTH MPABWIBHICTH 1 TOYHICTh BUKJIAAY (aKTUYHOrO MaTepiamy,
JIOTIOBHIOBATH BIJIMOBIb 1 PEIIEH3YBAaTH ii.

Iliocymxosa ¢popma konmponro. Ex3zameHu CKIagaloTh 3a ICIMTOBUMH OlleTaMu,
3aTBep/UKeHUMHU Kadenporo. Ha KoHCymbTamisix mepen iCIUTOM BUKJIAAad O3HAHOMIIIOE 3
MUTAaHHSAMHU JI0 ICIUTOBUX OieTiB (qo1aTok 1) acmipaHTiB.

Kpumepii oyinioganns 3a60ans 014 00CAZHEHHA MAKCUMANbHOT KilbKocmi Oanie
OCHOBHMMH KpUTEPISIMH, L0 XapaKTePU3yIOTh PIBE€Hb KOMIIETEHTHOCTI aclipaHTa Mpu
OLIIHIOBaHH1 pe3y/bTaTIB IOTOYHOTO Ta MiJACYMKOBOTO KOHTPOJIIB 3 TUCIUILIIHHU, € TaKi:



- BUKOHaHHS  BCiX BHJIB  HaBYAJIbHO-HAYKOBOI  pOOOTH,
nepeadadyeHux poOOUOI0 MIPOTrPaMoOI0 3 TUCIUTLIIHU;

- TMOMHa Ta XapakTep 3HAaHb HABYAJILHOTO Ta HAyKOBOTO
MaTepiany 3a 3MICTOM HAaBUYAIbHOI JUCHUIUIIHUA, [0 MICTHTBCS B
OCHOBHHX Ta JI0aTKOBUX PEKOMEHIOBAHUX JITEPATYpHUX JDKEpeax;

- BMIHHA aHajJi3yBaTH SIBUIIA, [0 BHBYAKOTHCI, Yy IX
B3a€MO3B’SI3KY ¥ PO3BUTKY;

- XapakTep BIAMOBIACH HA TOCTABJICHI NHUTaHHSA (YITKICTb,
JIAKOHIYHICTb, JIOTIYHICTh, TIOCIIIOBHICTD TOIIIO);

- BMIHHS 3aCTOCOBYBaTH TEOPETHYHI TIOJIOKCHHS ]l dYac
PO3B’sI3aHHS IPAKTUYHUX 32]1aY;

- BMIHHS ~ aHaJi3yBaTW  JIOCTOBIPHICTb Ta 00 €KTHUBHICTbH
OJICpKAHUX PE3YIbTATIB.

VY BIAMOBIJHOCTI /10 TOJOKEHHS PO CHCTEMY PEHTHHTOBOI OI[IHKM 3HaHb aCIipaHTiB
npyu BUBUYEHHI aucuuiuiiHu «[ eoiHpopMaliiHUi aHami3 1 MOJEITIOBAaHHM» 3aCTOCOBYETHCS
HACTYITHA CUCTEMa OI[IHKU pOOOTH:

1) IlinroroBka Ta BUKOHAHHS MPAKTUYHUX 3aBJaHb OIIIHIOETBCS B MPOIECi iX

npoBeeHHs. CyMapHa MakCUMaJlbHA OLIIHKA 32 BUKOHAHHS MPAaKTUYHUX 3aBJlaHb CKIajgae 55
OauiB.

OmuiHroBaHHSA PiBHS BOJIOJIHHS acIHipaHTaMH MPAaKTUYHUMH YMIHHSAMH Ta HaBUYKaMHU
3IIIACHIOETHCS TT1JT Yac MiArOTOBKH Ta MPU BUKOHAHHI MPAKTHYHUX 3aBJIaHb.

[Tim wac TmepeBipKkM Ta OI[IHIOBAaHHS NPAKTHYHUX POOIT 3  JAWCHHILIIHU
«["eoindopmariitHuii aHami3 1 MOJCITIOBAaHHS» BHKJIA/Ia4y 3BEPTA€ yBary Ha TaKi IMOKAa3HHUKH:
BUKOPHCTaHHS HAyKOBUX TEPMiHIB; IOBHOTA Ta MPABMIIbHICTH BIAMOBII; JIOTIYHICTH TOOYI0BU
BIJIMOBi1; MOBHOTA il TNIMOMHA BUCHOBKY J0 pOOOTH; CAMOCTIMHICTD 1 OXaiiHICTh BUKOHAHHS
poOOTH; 3acTOCYBaHHsS OKpeMHX Jukepenl iH(opmalii, piBeHb BOJOJIHHSI HpuOMaMH
HaBYallbHOT pOOOTH.

Kpumepii  oyinoeanns Hnasuanbhux O0ocieHeHb NpU  GUKOHAHHI  PO3PAXYHKOBUX
NPakmu4Hux pooim:

3a KOXKHY 3 IOMUJIOK Y PO3PaXyHKOBHUX 3aBIaHHSX BUKIIIad BigHiMae 1-2 Ganu.

2) CamocTiifHe OnpaloBaHHsl JICKIIHHOTO MaTepially OLIHIOETHCS HAPHUKIHII CEMECTPY
(mepeBipka 3aKOHCIEKTOBAHOI J10/1aTKOBO1 1H(GOpMaIlii 13 3alpONOHOBAaHUX BUKJIAJJaueM TEM

Ta BIpHICTh HAJaHMWX MpPH MOJAIBIIOMY ONMHUTYBaHHI BiAMOBiAel). MakcuManbHO L€l BHI
pOOOTH OLIHIOETBCA Y 5 OalliB.

Kpumepii oyintoeanns camocmitino2co onpayio8anus 1eKyitino2o mamepiany.

ITpu ouiHIOBaHHI 1aHOTO BUAY pOOOTH BPaxOBYETHCS:

YITKICTh BUKJIQAY TEOPETUUHOTO MaTepiaiy;
oOcsr BiaTBOpeHoi iHpopMallii Ta ii CiBBIIHOLIEHHS O 00CITy MOBHOI 1H(QOpMAaIIii 3

TAHOTO TATAHHS,
— 00csr moaaTkoBoi iHGopMarlii, 3700yTOl CTYACHTOM, Ta JOUUIBHICTD 11 BUKOPUCTAHHS;
—  KUIBKICTh MOXUOOK (MMOMUJIOK, HEIOMIKIB, HETOYHOCTEH) Y BIAMOBI/IL;
— JIOT1YHMH 3B’S30K BIATBOPEHOI iH(opMallii;
— JIOTpUMAaHHS TPUHIMIIIB aKaJAeMIYHOI JOOpPOYECHOCTI, 30KpeMa CaMOCTiHHICTh
BUKOHAHHA pOOOTH, BIACYTHICTh IUIariaty, HajexHe O(OpPMIIEHHS MOCWJIaHb Ha



BHKOPHCTAaHI JKEpea.
3) IlizmcyMKOBHMI KOHTPOJIb 3HAHb MPOBOTUTHCSA Y BUIJISAI ek3ameHy. [liZcyMKOBHiA

KOHTpOJIb 3a0e3redye OIHKY pe3yJbTaTiB HAaBYAHHS AacMipaHTIB Ha 3aKJIIOYHOMY eTalll
BHUBUCHHS JWCHMIUTIHUM. MakcuMmalnbHa OIiHKa 3a ek3aMeH ckiamae 40 OamiB. Ilpuxmamu
icnuToBHX OuUIeTiB HaBeAeHO y JlomaTtky 2.

Jlo ex3aMeHy acHipaHT rOTY€ThCS 3a MEPETiKOM IMHUTaHb Ta 3aBJaHb. IlinroToBka 10
3/1a4i ICTIUTY TOJIATa€ B OIPALIOBaHHI HAaBYAJIBHOTO MaTepianxy, CaMOCTIHHOMY IOIIYKY
HayKOBOi 1H(pOpMaIIii 3 MEBHOTO MUTAaHHS, aHaJIi31 Ta y3araJbHeHH1 iH(popMarlii, oJep>kaHoi B
pe3yibTaTi CaMOCTIHHOT HABYAJIBHO-TTOITYKOBOI JISITEHOCTI.

[TincymkoBHil KOHTPOJIb 3 aucHUILIiHU «['eoiHGopMamiifHUI aHasi3 1 MOJCITFOBaHHS
€KOCHCTEeM» B1IOYBA€ThCS MMiJ Yac CKIIAJaHHs aclipaHTaMH €K3aMeHY 3TIAHO 10 pO3KIaay
cecii.

Cuctema owiHIOBaHHS po0OOTH 1 3HAHb ACMIPAHTIB 3 JUCHUILUIIHM € TPATULIHHOIO
IUIsL yHIBEPCUTETY.

Crynent orpumye 100 GaiiB 3a sIKiCHE 1 CBO€9aCHE BUKOHAHHS TOTOYHHUX POOIT B
ayauTopii Ta BIOMA MPU BUCOKIHM SKOCTI MiJICYMKOBOTO KOHTPOJIBHOTO 3aBAaHHA. Oco0IuBy
yBary BUKJIa/1ay 3BEPTAa€ HA CBOEYACHICTh BUKOHAHHS 11032 ayJUTOPHUX POOIT,
nependadyeHux y caMocTiiHii po6oTi. [lopyieHHs niaHOBUX TEPMiHIB BUKOHAHHS poOiT 0e3
MOBXHUX MPUYUH CYIPOBOKYETHCS 3HIKEHHSIM OaliB.

[Toroune omiHIOBaHHS pOOOTH acHipaHTIB 3AIHCHIOETHCS MIUISTXOM IPUCBOEHHS TIEBHOT
KUTBKOCTI OaJIiB M0 KO)KHOMY BHUJly BUKOHAHUX 3aBJIaHb.

[ToTouHui KOHTPOJIb TOJATAE B OLIHIOBAHHI PIBHS MIiATOTOBICHOCTI acCHipaHTIB 110
BUKOHAHHS KOHKPETHHX pPOOIT, MOBHOTH Ta SKOCTI 3aCBO€HHS aclipaHTaMH HAaBYAJILHOTO
MaTepially Ta BHKOHAHHS I1HAMBIIyalbHUX 3aBIaHb BIAMOBIAHO a0 pPoO0dYOi mporpamu
HABYAJIbHOT IUCLHUIUIIHY 1 311HCHIOETHCS BUKIIAZaueM BIIPOJIOBK CEMECTPY.

ITo xoXHii TeMi acmipaHT MPOCIYXOBYE JIEKIii, BUKOHYE MPAaKTU4HI POOOTH, 3a 11O
IUIIXOM HaKONMUYEHHsSI OTPUMYE 3arajibHy KUIbKICTh OamniB. [lo MiACYyMKOBOTO KOHTPOJIIO
acIipaHT JONMYCKAEThCS y BUMAJKY, SIKIIO JI0 iICIUTY BiH HaOpaB He MeHIue 20 GaiB.

Jliia eheKTUBHOT NepeBIPKH PIBHS 3aCBOEHHS acHipaHTaMU 3HaHb, YMIHb T4 HABUYOK 3
HaBYaJIbHOT IMCLHUILIIHY BUKJIa/1ad BUKOPUCTOBYE Pi13HI MeTOAH i (pOPMHU KOHTPOIIO.

KpuTepii ouinioBaHHs Ta 3ac00H AiarHOCTUKH pe3y/ibTaTiB HaB4YaHHs y 10

cemecTpi
Ne
. . MakcuMajbHa
3/ Bun aisiaibHOCTI (3aBAaHHSA) . ] .
KiJIbKicTh 0asiB
n
1 | InpuBigyansHa poboTa cTyeHTa (CUTYaTHUBHI BIIPAaBH, 3a/1a4i) 55
2 | IlepeBipka KOHCIIEKTY 5
3 | Ex3zamen 40
4 | Beboro 100




KpuTepii miicyMKoBOro oniHIOBaHHA

Ominka «BinMinHO» (90—100 6aiB) BUCTABISAETHCS ACHIPAHTY, SKHI TOBHICTIO OBOJIOIIB
IPOrpaMHUM MaTepiajioM, TOYHO U TOBHO BHUKOHABIPAKTHUYHI 3aBJAHHS;, BUSBUB TBOPUY
CaMOCTIIHICTh, 3HAaHHSI CIIELIATBHOI JTiITepaTypH, TBEpAl NEPEKOHAHHS Ta BMIHHS X 3aXHIATH,
BUCOKY KOMYHIKAaTHBHY KYJIbTYPY, YMiHHS pOOUTH NMPaKTHYHI BUCHOBKH; Ha CEMIHAPCHKUX,
na00paTOPHUX, MPAKTUYHUX 3aHATTAX MOKa3aB JAOCTATHINA PIBEHb PO3BUTKY YMiHb 1 HABHUOK
TOYHOTO 3aCTOCYBAaHHS 3HAHb ITiJ] YaC BUKOHAHHS HAYKOBUX POOIT.

Omninka «1oope» (75—89 GaiiB) BUCTABISAETHCS 32 THX ke YMOB. BiAMIHHICTD Y 3HaHHSX
CTY/ICHTA TIOJIATAE B JIEII0 OOMEXKEHOMY i 3BY)KEHOMY IPOSIBI TUX XK€ SIKOCTEH, AK1 CIYT'YIOTh
KpPUTEPIEM BIZIMIHHOI OIIIHKM — TBOpYa CAMOCTIHHICTb, 3HAHHS JIITEpAaTYpH TOILO. AJie BXKe
Hemae Tiei cBOOOIM BHKIAQAy Marepiany, sK y MepIIOMY BHIAJAKY, MOXYTh JIOIYCKaTHUCS
OKpeMi IIOMUJIKH, 1110 JIETKO BUIIPABIIAIOTHCS CAMUM acIlipaHTOM Iij] yac Oeciu.

Ouinka «3an0BiTbHO» (60—74 6any) BUCTABISETHCS 3a IMMOBHE 3HAHHS MPOrpaMH Ta 3a
BUKOHAHHS 3aBJiaHb. Y [IbOMY BUIIJKy CTYIEHT MOXE i HE BUSIBUTH CAMOCTIMHOCTI CY/I’KEHb.
BimuyBa€eThbcs, 1110 BiH JEIIO MPOCTO «3aBUUBY, OJIHAK HABYAILHUI MaTepiall BiH 3arajioM 3Ha€.
Mae nieBHE ySBICHHS MPO BHUMOTH INPAKTHKH, MOKE 3HAWTH HOBI NMPHUKIAIHM a00 YMOBHU
3aCTOCYBAaHHS 3HaHb Ha MPAKTHILIL. 3HAE JIITEPATypy, ajie, MOXKIUBO, HE BCIO 1 HE MOXE JaTh
JOCTAaTHLOI KPUTUYHOI OIiHKHA. Bonojie HEOOXiqHUMHU BMIHHSAMH. MOXJIIMBI HEIOJIKH B
aCIIeKTi KOMYHIKaTUBHOI KYJIbTYpH.

Orinka «He3aa0BUIbHO» (1-59 0asiB) BUCTABIAETHCS, SKIIO CTYACHT HE MAa€ MOBHHUX
3HaHb. 3aBJIaHHS HE BUKOHaHI a00 BUKOHAHI HEBIPHO. YMIHHAMH U HaBUYKaMH acIipaHT He
BoJiozie. HaB4anmbHO-HAYKOBOT JIiTepaTypu 30BCiM HE 3HAE.

IIIkana ominoBanHa: HanioHaJdbHa Ta ECTS

Cyma 6auiB 3a Bci Ouiska OmiHKa 3a HAI[lOHAIBHOO HIKAIO0
BUJM HaBYaJIbHOIL
. ) ECTS JUIS €K3aMeHY, KypCOBOTO ) )
ALIBHOCTI MPOEKTY (pOoOOTH., MPAKTUKU IIMK, 3aix, atecTauis
90 -100 A BIJIMIHHO
82-89 B 6
75-81 C F100pe 3apaxoBaHO
2(7):;2 ][; 3aJI0BLJILHO
35-59 FX
1.34 - HE3a10BITBHO HE 3apaxoBaHO
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Honartok 1.
Ilepenik nuTanb A0 icnuTy

Teopemuuna wacmuna

1. OCHOBHI ITOHATTS eKOocucTeMHOro moaentoBadus B ['IC.
Knacudixamis ['TC-moneneit: ananituyhi, kKaprorpadiuti, CAMYISIiHI.

2. OCHOBHI IHCTPYMEHTH Ta MPOTrpaMHe 3a0€3MeUEHHS IS MOJICTFOBAHHS
exocucreM (QGIS, ArcGIS, GRASS GIS).

3. OcobmuBocti Bukopuctanas Google Earth Engine m1s exonorignoro anaisy.
Jlxepena JaHUX JUISE EKOCUCTEMHOTO MOJETIOBAHHS: CYITyTHUKOBI 3HIMKH,
aepodoTrositomMKa.

4. BekropHi Ta pactposi I'lC-nani: ctpykrypa, nepeBart, 3aCTOCYBaHH.

5. Meranani Ta ctanaaptu ekojoriunoi indopmarii (INSPIRE, ISO 19115
TOIIIO).

6. OcHOBHI MPOCTOPOBI omepallii B aHalTi31 ekocucTeM: Oydepu3artis,
HaKJIaJaHHs, 30HYBaHHS.

7. Kaprorpadiuni meTonu knacudikaiiii eKoCUCTEM.

8. MeTtoau mpoCTOpPOBOTO BUAIICHHS MEX €KOCHCTEM.

9. [ToOynoBa kapT 010TOIIIB 1 iX POJIb y IPUPOAOOXOPOHHOMY ILJIAHYBAHHI.

10. Metoau exosoriqHoi crpatudikanii TepuTopii.

11. I'lC-anani3 ¢pyHKIIOHYBaHHS €KOCUCTEM: MOJEIl TOTOKIB PEYOBHH 1 €Heprii.

12. Innekcua ominka exocucremuux nociyr (ESI, HAI LPI Tomro).

13. BusnaueHus exosoridHoi crifikocti 3a gonomororw ['IC-nanux.

14. Cuenapii 3MiH 3€MJIEKOPUCTYBAHHSI Ta X MOJIEITIOBAHHSI.

15. Mopeni BIUIUBY KIIMaTHYHUX (PAKTOPIB HA €KOCUCTEMHU.

16. [TpocTopoBuii anasi3 Bpa3IMBOCTI €KOCUCTEM JIO AHTPOIIOTCHHHUX 1
MPUPOJIHUX 3aTrPO3.

17. [ToOymoBa exoIoriuHOT Mepexi: siapa, Kopuaopu, OydepHi 30HH.

18. I'IC-MOHITOPHHT 3MiH Y IPUPOAHUX €KOCHCTEMAX.

19. 3acrocysanns 'IC B ynpasninHi Tepuropisimu [130.

20. Mertoau kaniOpyBaHHs Ta BaJlifallii IPOCTOPOBUX MoJeNeil.

21. [TpocTopoBi MOMWIKK B MOJCIIIOBAHHI: TUITH, JXKEPEIa, CIOCOOU BUSBIICHHS.

22. [Tpuxnaau Bukopuctanus I'IC-mozneneit 11 npuiHATTS yIpaBliHCHKUX

piiieHsb y cdepi eKonorii.
IIpakmuuna yacmuna

1. Intepdeticu Ta moxnuocti I'IC-cucrem
[TopiBusiHHA iHTEpdeiicy Ta pyHkuionany QGIS, ArcGIS, GRASS GIS, SAGA GIS.
3aBaHTa)XEHHS BEKTOPHOTO 1Iapy, 6a3oBa Bizyasizawis Ta ctuiizanis B QGIS.

2. JI)xepena Ta THIIA T€OJaHUX

3aBaHTa)XCHHS CYITyTHUKOBOTO 3HiMKa Sentinel-2 a6o Landsat 3 Earth Explorer /
Copernicus Open Access Hub.

BinkputTs Ta neperisg MeTaJaHuX pacTpoBOro mapy (mpoekuis, popmar,
OXOTLIICHHS).

Po6ota 3 BekropHumMu mapamu 3 OpenStreetMap: 3aBaHTa)keHHS, QUIbTparlis,
CTBOPEHHS KapTH.

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



BukonanHs mpocTopoBux omneparliii: nepetuH (intersect), 00’ eaqHaHHs (union),
BimHimanHs (difference).
Kiacudikaris Tepuropii 3a QyHKIIIOHATBHUMH THIIAMH (JT1icH, 3a0y10Ba, ¢/T 3eMJIi).

4. Anaini3 maaamadTHOT PI3HOMaHITHOCTI

Po3paxyHnok inaekcy nanamadTHOI pisHOMaHiTHOCTI (Shannon Index) a6o Patch
Density.

[ToGynoBa KapTH 3 KJIaCTepaMu €KOCUCTEM 32 JJOIIOMOTO0 KJIACTEPHOTO aHaTIi3y.

5. MopentoBaHHS MEK €KOCUCTEM

Buninenns mex ekocucreM 3a nanumu 3emHoro nmokpusy (CORINE / ESA CCI).
[ToOGymoBa kKapTH €KOJOTIYHOT CTpaTUdiKallii 3a BUCOTOI0, TEMIIEPATYPOIO, BOJIOTICTIO.

6. Mopem GyHKIIIOHYBaHHS €KOCUCTEM

CTBOpEHHSI KapTH BOJIHOTO CTOKY Ha OCHOBI uppoBoi Mojeni penbedy (DEM).
BusHauyeHHs Ta Bi3yauizailisi peryIroBaAIbHUX €KOCHCTEMHHX TMOCIYT (Harp.,
BO030epEIKEHHS).

8. [Ipupo100X0OpOHHE TIIIaHyBaHHS

[ToOynoBa KapTH €KOJIOTIYHOI MEpeKi: Aapa, EKOKOpUI0pH, OydpepHi 30HU.
Amnainiz nokputts [13® Tumamu exocucteM (J1icu, 6070Ta TOIIIO).

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



Honarok 2
YOPHOMOPCBHKUM HAHIOHAHBHHPI VYHIBEPCUTET IMEHI ITETPA
MOI'MJIN

EK3AMEHALIMHUN BUIET Ne
Hucrtumnina: I'eoindopmaniiinuii anasis i MojeroBaHHs
1. ITosiCHITH OCHOBHI THITM T€0JIaHKX, K1 BUKOPHCTOBYIOThCS B ['IC st
MOJICITFOBaHHS €KOCHCTEM (BEKTOPHI, pacTPOBi, TOYKOBI, IOBEPXHI).
Kinvxicmo 6anie — 10

2. Oxapakrtepu3syiite Meroau mpocropoBoro ananizy B ['IC: Oydepuzariis,
HAKJIAJICHHS [I1apiB, IPOCTOPOBE 30HYBAHHSI.
Kinvkicmo 6anie — 10

3. Bukonaiite no0ynoBy 0ydepnoi 3ouu (500 M) HaBKOJIO BOJHUX 00’ €KTIB Ha
HagaHoMy (pparmenti Tonorpadiunoi kaptu B QGIS.
Kinvkicmo 6anie — 10

4. BusHaure 1101y MOKPUTTS MPUPOAHO-3anoBiaHoro Gouny (I13P) neBHUM THUIIOM
naamadTy 3a HaJaHUM BEKTOPHUM IIIaPOM.
Kinvkicmo 6anie — 10
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