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Po3pobuuku:

Turapeako Onbera BikTopiBHA, KaHAUAAT TEXHIYHMX HAyK, CTapIIMid HAyKOBUU
CHIBpPOOITHUK, 3aBBIIILTY a€POKOCMIYHHX JOCITIKEHB B Teosorii Ta reoekonorii [JAK/I3 II'H HAH
VYkpainu;

[TectoBa Ipuna OiekcaHnpiBHA, KaHAWIAT TEXHIYHUX HAYK, CTAPIIUNA JOCHIJTHUK,
3aBigyBavka JjabopaTopii MeTomiB OOpOOKM JaHUX AWCTAHI[IHHOTO 30HIYBaHHSA TPU B
reonpoOCTOPOBOTO MOICIOBaHHs B aepokocMiuyHuX fpociimkennsx [IAK/I3 I'H HAH Vkpaiuu;

Tomuenko Onbsra BonogumupiBHa, KaHIUIAT TEXHIYHUX HAyK, CTapIIUNA JAOCHTIIHUK,
CTapIIMi HAYKOBHH CIIBPOOITHHK BTy TE€ONPOCTOPOBOTO MOETIOBAHHS B aCpPOKOCMIUHUX
nociipkenuax [IAKJI3 II'H HAH VYkpainu;

XwkHsik AnHa BacuiniBHa KaHAMIAT TEXHIYHUX HAyK, CTapIINi JOCTIIHWK,
MPOBITHUN HAYKOBUU CITIBPOOITHUK BIJJIUTY T€OMPOCTOPOBOTO MOJCIIOBAHHS B a€POKOCMIYHUX
nocmimxennsax HAK/3 II'H HAH Ykpainu, yuenuii cekperap HAK/I3 II'H HAH VYkpainu;

Hpo3niBcekuit Oner IlerpoBuy, KaHAMIAT TEXHIYHUX HAyK, AOLEHT, CTapIIHi
HAYKOBUH CHIBPOOITHUK BiAAUTy reoiH(GopMaIiiHMX TEXHOJOri B MUCTAHIIHOMY 30HAYyBaHHI
3emuni IAK/I3 II'H HAH VYkpainu;

AnznpeeB  Aprem  AwnapiiioBud, Joktop ¢inocodii, MoJOMmUN  HAYKOBHN
CHIBpPOOITHUK BiaiTy TeoiH(opMaliifHUX TEXHOJIOTIN B IucTaHIiiiHOMY 30HayBaHH1 3emii [TAK/I3
II'H HAH VYkpainn.

3aTBepIKEHO
I"apaHT 0CBiTHBROI TpOTpamMu
I.T.H., Ipodecop

Cepriii CTAHKEBUY

(migmc) (BacHe iM’s1, Tpi3BHUIIE)

CxBaneno: Buenoio padoio [lepocasnoi ycmanosu «Haykoeuil yenmp aepokoOCMidHux 00CHIOHCeHb
3emni Incmumymy eeonoeiunux nayk Hayionanovnoi axademii nayx Yxpainu»
npomoxoa 6i0 «20» mpasnsa 2025 poxy Ne 8.

l'osoBa BueHO1 paau

1.T.H., Iipodecop \
wieH-kopecnionieHT HAH Ykpainu —z Muxaiino ITIOIIOB

YyeHull cekperap BYEHOI paiy, /
K.T.H., CT. IOCIL. q Anna XMKHSAK



1. Mera paucuMmiinm — 03HaHOMJIGHHS acCIipaHTIB i3 METONOJIOTIYHMMH OCHOBAMHM
reoiHGOpMaIifHUX TEXHOJOTIN SIK OJHOTO 3 OCHOBHHMX 1HCTPYMEHTIB AcIM(PYBaHHSI Ta 00pOOKH
MaTepiajiB aepo- Ta KOCMIYHUX 3HOMOK, SIKHH J03BOJISE TPOBOAMTU aHANI3 TPUPOTHOTO
cepeoBuINa; GOpMyBaHHS HABHYOK KOMII FOTEPHOT 00OpPOOKH aepOKOCMIYHUX JTAHHX.

2. Bumoru 10 BUOOpPY HABYAJILHOT TMCIUILIIHN:
— IUTIJIOM MaricTpa OJIHI€T 31 CerialTbHOCTEeH raimy3i HayK npo 3emitto abo TeIeKOMYHIKallii;
—HasBHICTh 0a30BUX HAaBUUOK 0OPOOKH aepOKOCMIYHHUX 300paKeHb 36MHOI MOBEPXHI.

3. AHOoTaNig HABYAJILHOI JUCIHMILIIHA

Jucuumutina opieHTye Ha TMOTJIMOJICHHS 3HAHb Ta BMIHHS KOPUCTYBaHHS T€0iH(OpMaIliHUMHU
CHCTEMaMH, TTOTJIUOIOIOTECS 3HAHHS CYy4aCHUX MPOTPAMHUX MAKETiB KOMIT FOTEPHOTO 0OpOOIICHHS
1 aHaji3y aepoOKOCMIYHHX 300pakeHb. PO3BHBAa€ThCS 3MAaTHICTH 3aCTOCOBYBATH HOBI MIAXOAU JI0
aHaTI3y Ta MPOTHO3YBaHHS CKJIAIHUX SBHIN, KPUTHYHOTO OCMHCICHHS MpoOieM y mpodeciiHiit
nisutbHOCTI. Oco0IMBY yBary Oyie MPUAIICHO aJITOPUTMAaM, 110 3aCTOCOBYIOTHCS Y MOIYJISAX PI3HUX
nporpam reoiHpopMaIiifHiuX CHCTEM.

4. Ilini HAaBYAHHS:

3aranbHi komrereHTHOCTI (3K):
3K02. 3natHicTh A0 NOLIyKY, 0OpOOJIeHH Ta aHalizy iHhopMaIlii 3 pi3HUX JKepe.
3KO03. 3naTHicTh MpaIfoBaTi B M>KHapOAHOMY KOHTEKCTI.
3K04. 3naTtHicTh po3B’sI3yBaTH KOMILJIEKCHI TpoOieMu y cdepi eNeKTPOHHUX KOMYHIKaIii,
PaTIOTEXHIKH, TUCTAHIIIHHIX aePOKOCMIYHUX JIOCIIKCHh Ha OCHOBI CHCTEMHOT'O HAyKOBOTO Ta
3arajibHOr0 KyJBTYPHOT'O CBITOTJISTY 13 TOTPUMAHHSM MPUHIMITB MPOdECiitHOT eTUKH Ta
aKaJIeMiqHO1 T0OPOYECHOCTI.

cnenianbHi kKommneTeHTHOCTI (CK):

CKO1. 3gaTtHicTh BUKOHYBATH OpPUTiHAIBHI TOCIIHKEHHS, JOCATAaTH HAYKOBUX PE3ybTATIB, SIKi
CTBOPIOIOTH HOBi 3HaHHS y HayKax IMPO €JIEKTPOHHI KOMYHIKallii, paaioTeXHIKY Ta IUCTAHIIHI
aepOKOCMIYHI JOCHIKEHHS Ta JOTUYHUX MDKIUCIMITIIHAPHUX HAMpsiMax 1 MOXKYTb OyTH
OIyOJIIKOBaH1 y MPOBIAHUX MIKHAPOJIHUX HAYKOBUX BHUJIAHHSX.

CKO02. 3naTHicTb 13 3aCTOCYBaHHSIM Cy4aCHMX METOJI0JIOT1, METO/IIB Ta IHCTPYMEHTIB HAYKOBOI
JISUTBbHOCTI 32 ()aXOM CTaBUTH €KCIIEPUMEHT, 0OpOOIISTH OTPUMAaHI €KCIIEpUMEHTAIIBHI JaHi,
BCTaHOBJIIOBATH aHAJIITUYHI 1 CHCTEMHI 3aJIe)KHOCTI MK 00’ €KTaMU; 3aCTOCOBYBATH Cy4acHi
1n(ppoB1 TEXHOJOTIT, 0a31 JaHUX Ta 1HII €JIEKTPOHHI peCypCcH Yy HAyKOBiM Ta OCBITHIM IiSTIBHOCTI.
CKO04. 3natHicTb 1HILIIOBAaTH, PO3POOIIATH 1 pealli3oByBaTH KOMITJIEKCHI IHHOBALIHHI IPOEKTH B
rajxys3i eIeKTPOHHUX KOMYHIKaIlli, paAlOTEeXHIKU Ta TACTAHIIMHOTO aepOKOCMIYHUX JOCTIIKEHb Ta
JOTUYHI 10 HUX MDKAUCHUIUTIHAPHI TPOEKTH.

[Ticns 3aBepiICHHS KYpCy acCHipaHTH 3MOXYTh:
- OBOJIOZIITH Ta NOTIUOUTH HaBUUKH cTBOpeHHS ['IC-poeKTiB,
- HaBUYaThCS OCHOBaM 00poOKu aucrtaniiiHoi inpopmarii y I'IC-cepenosui,
- Oynyre ymitu ctBoptoBatu  ['IC-mpoexTd  Juiss  BUpIIEHHS  NPUKIAQAHUX  3a/1a4
NPUPOJOKOPUCTYBaHHS; BHUKOHYBaTH ['1C-aHami3 naHMX; CTBOPIOBATH NpPE3EHTAllli JaHUX, sKi
oTpumMaHi Ha 6a3i ['IC-anani3y.

5. Pe3yJbTaTi HABYAHHSL:

Pesynomam naguanns o Memod Biocomok y
(1. 3natw; 2. BMiTH; 3. KOMYHiKawis; 4. aBTOHOMHICTb opmasiviemoou Dopma/Memodu | nidcymrosiii
Ta BiNOBIIaJIbHICTh) BUKNAOAHHSL | . L.
I OYIHIOBAHHS oyinyi 3
Kon Pe3ynprar HaBuaHHs Oucyuniinu
1.1 |I'ecingpopmayitini mexnonoeii'y Jlexyis Ycne onumysanna | 0o 5%
CYYACHOMY C8Imi




1.2 | Texnonoeii ompumanns ma niocomosxku | Jlexyis Ycne onumyesanns | 0o 5%
Oanux
1.3 | Cucmemu xoopounam i kapmoepagiuni | Jlexyis Yene onumyeanns | 0o 10%
npoekyii . ['eokodysanns i ceonpug’azrka
1.4 |Mooeni i hopmamu ceonpocmoposux Jexuyis, Buxonanmus 0o 10%
oanux npakmuume npakmu4Hoi
3AHAMMSA pobomu
1.5 | Cucmemu 6a3 ceooanux Jexuyis, Buxonanmus 00 10%
npakmuune NpaKmuyHoi
3aHAmMms pobomu
1.6 |I'eonpocmoposuii ananiz Jlexyis Yene onumyeanns | 0o 10%
1.7 | Ocnosu 06pobxu eceonpocmoposux oanux | Jlexyis Bukxonanmus 0o 10%
3a donomoezorw éed-niamgpopmu Google NpaKmuyHoi
Earth Engine pobomu
2.1 | Buxonysamu 66edeHHsi NpOCMOPOBUX Ipakmuuna Buxonanmus 0o 10%
oanux poboma, Npakmu4Hol
camocmitina pobomu
poboma
2.2 | Buimu euznauamu kapmoepagiuni Ilpakmuuna Buxonanmus 0o 10%
npoexyii npocmopoeoi inghopmayii ma | poboma, Npakmu4Hol
nepesooumu 3 0OHici npoexyii 8 opyey camocmilta pobomu
poboma
2.3 | Buimu 3acmocosysamu ananimuymi Ilpakmuuna Buxonanmus 0o 10%
MOACIUBOCMIT CYHUACHUX poboma, NPaKmuyHol
incmpymenmanvrux I'IC camocmitina pobomu
BUZHAYUAMU KAPMo2pagiuni npoexyii poboma
npocmoposoi inghopmayii ma
nepesooumu 3 00Hi€i npoexyii 6 opyay
3.1 |Cmeopenns ma nooanns I'IC- Jlexyis, Buxonanns 00 5%
npesenmayit npakmu4ma npakmu4Hoi
poboma, pobomu
camocmiuta
poboma
4.1 | Buimu cmeoprosamu I'IC-npoexkmu, Ilpakmuuna Bukonanns 00 5%
6800umu i 06podIAMU OaHI poboma NpaKmuyHoi
pobomu
CTpyKTypa KYpCY: JeKyilini | npakmudti 3aHamms, camocmitiia poboma.
6. CniBBiqHOIIEHHsI Ppe3yJbTaTiB HAaBYaHHA JUCHMIUIIHM i3 mWporpaMHUMH
pe3yJbTaTaMi HABYAHHA
JIbTATH HABYAHHA JUCHUIIJITHUA
Iporpamui pesyabTaTh ia 1.1{1.2|13|14|15|16|1.7|21|22|23|31|41
PHO2. ®opmysroBaTH 1 IepeBipsTH
TiNOTe3H; BHKOPUCTOBYBATH JJIS
OOI'PYHTYBaHHS BUCHOBKIB HAJIS)KHI1
JIOKa3H, 30KPEMa, Pe3yJbTaTH el l el lal ol slalsls
TEOPETUYHOTO aHali3Yy,
€KCTIEPUMEHTAITbHUX JOCTIHKEeHb 1
MaTEeMaTHYHOTO Ta/ab0 KOMIT FOTePHOTO
MOJIETIIOBAaHHS, HasIBHI JIITEpaTypHi JaHi.




PHO6. IlimanyBatn i BAKOHYBaTH
eKCIIepUMEHTaNbHI Ta/ab0 TeopeTHyHi
JOCITIJDKEHHS 3 €JIEKTPOHHUX KOMYHIKAITIH,
panioTeXHIKH, 30KpeMa 3 AUCTAHIIHHUX
ACPOKOCMIYHHUX JTOCIIIKEHb, Ta TOTUIHUX
MDKIUCIUILTIHAPHAX HAMPSMIB 3
BUKOPHUCTAHHSM CYyYaCHUX IHCTPYMEHTIB
Ta TOTPUMAHHSAM HOPM IpodeciitHoi i + ]+ |+ |+ |+
aKaJIeMIYHOT €TUKH, KPUTUIHO
aHaJIi3yBaTH Pe3yJIbTaTH BIIACHUX
JTOCITIJKEHB 1 PE3YJIbTATH 1HIINUX
JOCIITHUKIB Y KOHTEKCTI YChOTO
KOMILIEKCY Cy4aCHHUX 3HAaHb MO0
JOCIIIKYBAHOI TPOOIEMH.

PHO08. 3actocoByBatu 3arajibHi IPUHIIUITN
Ta METOAM MaTeMaTUKH, Cy4acHi
pOrpaMHO-TEXHIYHI 3aco0wu,
IHCTPYMEHTH 1 TEXHOJIOT'1] MOLIYKY,
00pobneHHs Ta aHamizy iHpopmaii,
30KpeMa, CTATHCTHYHI METO/IN aHaNi3y
JAHUX BEJMKOTO 00CATY Ta/ab0 CKIIagHOL
CTPYKTYpH, clieliaizoBaHi 6a3u 1aHuX Ta
iHpopMariiiHi CHCTEMH 1 TEXHOJIOTII.

7. Cxema (popMyBaHHS OLiHKH:

7.1. ®opmu OLiHIOBAHHSA CTY/IEHTIB

1. Cemecmpoge oyin08aHHs:

1) Komwmponawna po6oma «Cmeopennss I'IC-npoekmy 3 nesHoi memamuku i3 3a0aHON KilbKICMIO
memamuynux wapie» — 10 6anie (pyoiocua oyinka — 6 b6anis).

2) Oyinka 3a po6omy Ha NeKYIUHUX Ma npakmudnux 3anammsx — 50 éanieé (py6iscna oyinka — 30
oanis)

2. ITiocymrkose ouinrosanns y popmi icnumy: maxcumanvna oyinka 40 6anie (pybixcna oyinka —24
6anu). ITio uac icnumy acnipaum ycHo 8iOR08i0A€ HA HOMUPU NUMAHHA, 3a3HA4eH] y Oilemi, nonepeonbo
3anucasuiy 8i0N0GIoi, eK3AMeHamopu Marms npaso HOCMAsUMU 000AMKO8] NUMAHHSL.

Pesynomamu naguanvnoi disnonocmi acnipanmis oyinioomoscs 3a 100 6anvHo0 wKaioro.

3arajbHa OWIHKA BHCTABJSIETHCA 32 pe3yJbTaTaMu PoOOTH CTyAEeHTa BIPOIOBK [IBOX
ceMecTpiB Ta MiACYMKOBOro OlliHIOBaHHSA Yy OpMi icniUTy, K cyma (npocma abo 38adcena) banie
3a cucmemamuyHy pobomy 6npo0oo8HC cemecmpie ma Oanie OMpUMAHUX 6 pe3yibmami
niOCYMKOB020 OYIHIOBAHHA Y (hOpMI icnumy.

CemecTpoBa KiJIbKiCTb 0aJiB 3a ITKP (nizcymkoBa KoHTposbHa poboTa) Yu/a60o IlincymxoBa
ceMecTp icuT OIliHKA
Minimym 36 24 60
Makcumym 60 40 100

Acnipanm He Oonyckaemuvcs 00 RIOCYMKOB8020 OUWIHIOBAHHA Yy ¢hopmi icnumy, saKwo nio uac
cemecmpie naopas mernue 20 banis.




7.2. Opranizanis ouiHwBaHHs: Kormponv 30iUCHIOEMbCA 3 MOOYIbHO-PEUMUHS080H0
cucmemoro ma nepedoauac. 6 nexyiti ma 6UKOHAHHA S NPAKMUYHUX podim (Oe acnipanmu Marmo
nPOOEeMOHCIMPY8aAMU AKICMb 3AC60EHUX 3HAHb MA BUPIWUMU NOCMABIEH] 3a0ayi 8UKOPUCTNOBYIOUU
OKpeclieHi suxiaoaiem memoou ma 3acodou) ma nposedeHus 1 mooyivHoi KoHmponvHOi pobomu.
ITiocymrose oyiniosanms nposooumscsi y hopmi NUCbMOB0-YCHO20 ICHUM).

7.3. lllkaaa BignmoBigHocTi

Bigminno / Excellent 90-100
Ho6pe / Good 75-89
3anosiabHo / Satisfactory 60-74
He3zagosiabho / Fail 0-59

8. CTPYKTYPA HABUYAJIbHOI JUCIHIUILITHUA
TEMATUYHHWM IUIAH JEKIIIA I IPAKTUYHUX 3AHSATH

KinbkicThs roanun

No . eer
o/ Ha3Ba Temu nexnii | MPAKTHYHI CamocTiiin
a podora
1 Tema 1. ['eoingpopmayitini mexunonoeii'y cyyacHomy 2 5
ceimi
9 Tema 2. Texuonocii ompumanua ma niO20OMOBKU 2 4
Oauux
3 Tema 3. Cucmemu koopounam i kapmoepaghiuni 4 2
npoekyii . ['eokodysanns i ceonpug’azka.
4 Tema 4. Mooeni i hopmamu eceonpocmoposux 5 4
OaHux
5 | Tema 5. Cucmemu 6az ceooanux 2 4
6 | Tema 6. ['eonpocmoposuii ananiz 6 6
Tema 7. Ocrosu 06pobKu 2eonpocmoposux OaHux
7 3a 0onomoeoro éed-niamgpopmu Google 4 4

Earth Engine

Ilpakmuuna poooma 1. Buxonanns eeedemnms
npoCmMoposux OaHux ma ampuOymuHoi 2 4
iHpopmayii memamuuHux OaHUx

Ilpakmuuna poboma 2. Buxonanmns eusnauenns

KapmozpagiuHoi npoexyii memamudHux 2 4
OaHux

Ilpakmuuna poooma 3. Cmeopenns ckpunmia 0Jisl 5 4
pobomu 3 2e00aHUMU

Ilpakmuuna poooma 4. Cmeopenus yu6060i 6azu 2 4
OaHUX 30 OCHOBHUMU NPUHYUNAMU

IlIpakmuuna po6oma 5. 3acmocysants 0OHi€l 3 4 6
ananimuunux moowcaueocmeui I'IC-cucmemu

Mooynvna poboma 2 4

Icnum 3 oucyunninu 2

Bceboro 3a cemecmp 22 14 54

[IpumiTka: ciiJl 3a3HAYUTH TEMU, BUHECEH] Ha CaMOCTii{HE BUBUEHHS
3araabHuii 06csar 90 200., B TOMy 4uCi:

Jlexniit — 22 200.

[TpakTuyni 3aHATTS - 12 200. CamocriitHa po6oTta - 52 200.
MonynbpHaa poboTa - 2 200. Ierut — 2 200.
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[Turanns 3 quctumuiiay “T'eoiHdopmariiiHi TEXHOIOTIT Yy AUCTAHIIIHHOMY 30HIYBaHHI 3eMJTi»

Haiite susHaueHss ['1C. B womy Bigminnicts I'IC Bix inmmx indopmariitaux cuctem?
Hagenith ocHOBHI (pyHKIIiT Ta ramy3i 3actocyBanns ['1C
OxapakTepu3yiTe OCHOBHI €Taru pO3BUTKY I'e0iH(POPMALifHIX TEXHOIOT1H.

i N =

IIpEICTaBICHHS JaHUX?

OxapakTepu3yiiTe pacTpoBe IMOJaHHSA TeoAaHUX. SIKi OCHOBHI IepeBar pacTpOBOTO

5. OxapakTepusyiiTe BEKTOpPHE IOJaHHS TreoJaHuX. SIKi OCHOBHI IepeBarn BEKTOPHOTO

IIPEICTaBICHHS JaHUX?
Oxapakrepusyiite npeacrasienns y I'IC arpubyruBHO1 iHbopMartii.
JlaiiTe 3aranbHy XapaKTEpPUCTUKY aHATITHIHUX MoxuBocTel cydacaux ['IC.

~No

8. Oxapaktepusyiite ocHOBHI Meroau ananizy B ['IC (craTucTHyHUH, TPOCTOPOBUH,

OBEPJICHHUI TOIIIO).

9. o Take reorpadiunHi Mepexi 1 SKIi METOAM MEPEKHOr0 aHaji3y peai3yloThCs 3a

nornomororo cydacHux ['IC?
10. JlaiiTe BU3HAYCHHS TepMiHAM «IaHi», «iHOPMAIIisH Ta «3HAHH.
11. SAxum xapakTepucTHKaM Ma€ BiAMOBIAaTH sSKicHa iHpopMarrisn?

12. Ilepenivith OcHOBHI Mozeni 0a3 maHux. OxXapakTepu3ylTe BiIMIHHOCTI i€papXidHOi Ta

MepEeKeBOi MOJIEI.
13. Hapnaiite o3HaKy JOUIIBHOCTI HOpMaTi3amii 0a3u JaHHX.
14. flxa merta crangaptu3aiii B cdepi reorpadivnoi inpopmarrii?
15. SIxi THIM BUXiTHUX JaHUX BUKOPHUCTOBYIOTHCS Uist (hopMyBaHHs 6a3 qanux [1C?
16. SIxi mporenypy BUKOPUCTOBYIOThCS AJisl UG PYBaHHA KapTorpadiuHuX JKepen JaHuX?
17. YV axux BUMagKax MOK€ 3aCTOCOBYBATHCS aBTOTpacyBaHHs?
18. o Take KOOpAMHATHA MPOEKIis? XapaKTEePUCTUKU KOOPAUHATHUX MTPOECKIIii.
19. Buiu KoOpIMHATHUX MPOEKITiH Ta iX CIOTBOPEHbD.
20. Meronu nepeTBOPEHHS 1aTyMiB.
21. YxpaiHChKi CHCTEMH KOOPIMHAT.



