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1. Mera aucuUMIJIIHM — O3HAMOMJICHHS AacCHipaHTIB 13 METOMIOJIOTIYHUMHU OCHOBaMHU
KUTBKICHOTO MOJICJTFOBAaHHS B IMCTAHIIITHOMY 30HTyBaHHI 3eMJi Ta (OpMYyBaHHS HABUYOK PO3POOKH
QITOPUTMIB 1 MOJICTIOBATBHIX TPOIEAYP JUIst 0OOPOOKH TaHUX TUCTAHIIIITHOTO 30HyBaHHS.

2. Bumoru 10 BUOOPY HABYAJIBLHOI AN CUUILIIHU:

— JWIUIOM MaricTpa OJHI€l 31 CremialbHOCTe! TaTy31 HayK Mpo 3eMiTto ab0 TeJIEKOMYHIKAITIH;
— HasBHICTh 0230BUX 3HAHb TEOPii PO3NOBCIOHKEHHS €IEKTPOMArHiTHOIO BUIIPOMIHIOBAHHS;
— HasBHICTh 0A30BUX HABUYOK OOPOOKH aepOKOCMIYHUX 300paKeHb 36MHOI IIOBEPXHI;

3. AHOTalif HABYAJILHOI JUCIUILTIHH

[IpeamMeToM HIUCHMIUIIHM € KUIBKICHE MOJICTIOBAHHS B JOCHIKCHHSAX TPHUPOIHOTO
CEpeIOBHUIIIA.

HapuaneHuii Kypc Takox BKJItouae (OpMYBaHHS HABUYOK OOPOOKH OKPEMHUX aepOKOCMIYHUX
3HIMKIB Ta aHaJli3y YacoBOTO psIy 3HIMKIB 3a JONOMOTIOI0 CHEIiaji30BaHOTO IPOrPaMHOTO
3a0€e3IeUueHH .

4. Iliji HaBYaHHA:

- O3HAaHOMHTH 3 METOJAaMHU CTPYKTYPHOTO i 00’€KTHO-OPI€EHTOBAHOTO MPOTPAaMyBaHHS SIK 3
HaHOUIBII MOMIMPEHUMH 1 €PEKTUBHUMHU METOJaMH PO3POOKH POrpaMHUX MPOIYKTIB;

- 3a0e3NeYuTH OBOJOIIHHSA OCHOBHMMH METOJAaMHU aHali3y Ta pO3B’S3yBaHHA 3adad 3
MporpaMyBaHHs OKPEMHUX eTarliB 00pOoOKH TaHUX AUCTAHLIHHOTO 30H1yBaHHS;

- PO3KPUTH METOAMKY CKJIaJaHHS aJITOPUTMIB;

- 3a0e3MeunuTH OBOJIOJIHHS 3HAHHSM OCHOBHUX KOHCTPYKIIIHM Ta mpaBul MoOyI0BU Mporpam
Ha MOBi mporpamyBanHs C++, Phyton, o3HaifoMuTH 3 CHHTAKCHMCOM IMPOrpPaMHOro 3a0e3ICYCHHS
IDL Ta Sci-lab;

- chopmyBaTH 3HAHHS, BMIHHS 1 HAaBWYKH, HEOOXiIHI /I CaMOCTIMHOI oOprasi3arii
HaBYaJIbHOI'O MPOLIECY, PO3BUHYTH 3aTHICTh JI0 NOCTIIHOT CAMOOCBITH;

- BHUXOBATH TBOPUIN MIAX1J 10 pO3B’A3yBaHHA MpodeciiHuX npolaeMm.

5. Pe3yjbTaTH HABYAHHS:

Pe3zynomam naguanns Biocomok y
(1. 3HATH; 2. BMITH; 3. KomyHiKagiﬂ; 4. aBTOHOMHICTb Dopmal Memoéu Dopma/Memodu | nidcymosiii
Ta BiJIOBITAJILHICTH) BUKNAOAHHSL § ovinosanns ovinyi 3
Kon Pe3ysbrar HaBYaHHS Has4anHA oucyuniinu
1.1 | Teopemuuni ocrnosu KinvkicHo2o Jlekyis, Ycne onumysanna | 0o 10%
MOOent08anHs 8 OUCMAHYIUHOMY npaKmuyHe
30HOY8aHHI 3emi 3aHAMMA
1.2 | Obuucniosanvhi cepedosuwya s Jexuyis, Ycene onumyesanns | 0o 15%
KLIbKICHO20 MoOentosanns. bazosi npakmuuHe
NPUHYUNU NPOCPAMYBAHHS O 0OPOOKU | 3aHAMMSL
ma aHanizy OUCMAaHYIUHUX OaAHUX
1.3 | Bionosnenns peepeciiinux sanesxcnocmei |Jlexyis, Ycne onumysannus | 0o 10%
i3 3a8IPKOBUX OAHUMU npakmuuHe
3aHAmMms
1.4 |Ilpuknaou suxopucmanmus Kinvkicnoco  |Jlexyis, Bukonamnns 0o 15%
MOOeno8ants O BUPTUIEHHSL npakmuyHe NpaKmu4Hoi
memMamu4Hux 3a0ay 3aHAmMms pobomu
2.1 |Po3pobnenns aneopummis o6pooKu Ipaxmuuna Bukonanus 0o 15%
bazamocnekmpanbHux KOCMIUHUX poboma, NPaKmMuyHoi
3HIMKI6 8 0OHOMY 3 OOYUCTIOBATILHUX camocmitina pobomu
cepedosuiy poboma




2.2 | Po3pobnenus anecopummie ananisy Jlexuyis, Bukonanns 0o 10%
yacosux cepiu OUCMAHYIUHUX OAHUX 8 NpaKmu4Ha NpaKmuyHol
O0OHOMY 3 0OUUCTIOBAILHUX cepedosuly | poboma, pobomu
camocmitina
poboma
3.1 |Cknadanns xongeepis 06pooKu Ilpakmuuna 00 5%
oucmanyiunux oanux. 3abe3neyenHs poboma,
0OMIHY OaHUMU MaA camocmiuta
iHmeponepabenbHOCHi. poboma
4.1 |llpaxmuuna obpobka peanvHux Ilpakmuuna 00 5%
OUCMAHYIUHUX OAHUX MA OUIHIOBAHHS poboma
MOYHOCMI KiIbKICHO20 MOOENI08AHHSL

CTpyKTYypa KYpPCY: JeKyiliHi i npakmuyuui 3aHamms, KOHMPOJIbHI 3aHAMMs, CAMOCMIUHA poboma
acnipaumia.

6. CuiBBiIHONIEHHS] pe3yJbTATiB HABYAHHS [JAUCUMIUVIIHM i3 MNPOrpaMHUMHU
pe3yJbTaTaMHu HABYAHHS

Pe3yabraTn HaBYaHHS AU CUMILIIHI
1.111.2|1.3(14(2.1/|2.2[3.1/4.1

IIporpamHi pe3yJIbTaTH HABYAHHSA

1IP01 3nanus pomi Ta MicHs TUCTAHIIMHAX JTOCIHIHKEHb Y CHCTEMI
HayK 1po 3eMJII0 Ta KOCMOC, CY4acHOTO CTaHy 1 3arajlbHOCBITOBHX
TEHJICHIII PO3BUTKY IWCTAHIIMHUX METOJIB 1 3aCO0IB BHBUCHHS
3emiti Ta 00’€KTiB KOCMIYHOTO TPOCTOPY. 0a30BUX NPUHIIMITIB
JUCTAHLIMHUX JIOCHIPKeHb 1 aepOKOCMIYHOIO MOHITOpHMHTY,| + | + | + | + +
3arajbHOI CXEMH TMPOBEJCHHS JMCTAHI[ITHOIO aepOKOCMIYHOTO
JOCHI/DKEHHST T2 TeMAaTHYHHMX 3aJa4 JUCTAHI[IIHHOTO 30HIyBaHHS
3emuti ([I33), ix xnacudikarii.

IIP05 3uamns cydacHHX NPOTPAMHHUX ITaKETiB KOMII FOTEPHOTO

00poOIIeHHS i aHaIizy aePOKOCMIYHUX 300paKeHb.
leoindopmarifini  cucteMu B 3a0C3MEUYCHHI JUCTAHIIMHMX| + | + + | + | +
JOCITiPKEHB.

IIP1] Yminna 3acTOCOBYBaTH 3HaHHsS B raiysi iHdopmatuku u
cydyacHHMX iH(OpMaIIHHUX TEXHOJIOTIH, O0UHMCIIOBAIBHOT TEXHIKH
Ta MNpOrpaMyBaHHs], MPOTPAMHHMX 3acO00iB JUIs PO3B’SI3aHHS
CHeIialli3oBaHuX 3ajad Ta TMPaKTUYHUX MpoOiieM Yy Tamysi
npodeciiHol AisUTEHOCTI.

IIP13  Vminna  anHami3yBaTH  Cy4YacHI  HayKoOBi  mpari,
BHOKPEMITIOIOUM JIUCKYCIMHI Ta MaJlo JOCTi/DKEHI IMHUTaHHS,
3MIACHIOBATH MOHITOPUHI HAayKOBHX JiKepen iHdopmarii oo
JOCIIJPKYBaHOT MPOOJIEeMH, BCTAHOBIIOBATH iX HAYKOBY IIHHICTH| + | + | + | + + | +
LOUIIXOM  TOPIBHSJIBHOTO — aHamizy 3 IHIOMMH JDKEpeJaMy,
(hopMymIOBaTH HAyKOBY IPOOJIEMY.

1IP14 3uauwnsa OCHOBHHMX IOHSTH TEOpil MOJIEIIOBAHHS, METOJIIB
IMITAI[ifHOTO MOJENIOBAHHS, 6MiHHsA TUIAHYBAaTA Ta TPOBOJIUTH
HATYpHI Ta 00YHCITIOBaJIbHI EKCIIEPUMEHTH.

IIP15 3unaumnsa OCHOB imeHTH(]IKaIii Ta CTATUCTUYHUX METO[IIB
IOCHIDKEHHS CKIQAHUX CHCTEM, 6MIHHA BUYIECHATH TOJOBHI + |+ | + | +
(hakTOpH Ta MPOBOJUTH ACKOMIIO3HITIIO 3a/1a4.




1IP18 Yminusa mpoBoauTh npodeciiiiy iHTepIpeTaIiito OTpUMaHuX
MaTtepiagiB 13  3aCTOCYBaHHSM  CyYacHOTO  IPOTPAMHOTO

) . + |+ | + | + + | +
3a0€e3MeUYCHHS Ta ICHYIOYMX TCOPETUYHHUX MOJICIICH.
IIPHI9. VYminHa BUKOPHUCTOBYBATH CydacHi iH(opMariiiHi Tta
KOMYHIKAI[ifiHi TEXHOJIOTii, 3aco0M JMCTAHIIHHOTO HaBUYaHHS,
KOMIT FOTepHI 3aco0M Ta TporpamMul NpU MPOBEJAEHHI HAyKoBHUX| + | + + |+ | + | +

JIOCHIKEHD.

IIP22 Vminna e]eKTUBHOI KOMYHIKallii Ta MNpencTaBICHHS
CKJIaJHOI KOMIUIEKCHOI iH(popMamii y JOCTymHiM GopmMi yCHO Ta
MUCHPMOBO,  BHUKOPWCTOBYIOYUH  1H(OPMAIiifHO-KOMYHIKaIliifHi + |+ |+ |+
TEXHOJIOT1] Ta BiJNOBITHI TEXHIYHI TEPMiHH.

1IP25 J{ompumysamucy €TUYHUX HOPM, BPaxOBYBaTHU aBTOPCHKE
MpaBO Ta HOPMH aKaJeMidHOi JOOPOYECHOCTI TMpH TMPOBENCHHI

IeAaroriydii JisUuIbHOCTI.

1IP27 Bpamu y4acTh y MiDKHAPOJAHHUX CHMITO31yMaX,

KOH(epeHIisx, MKouax, pobounx Hapanax. bytu iHimiaropom
MpoTrpaM CTaKyBAaHHSA 1 CIIBIpAIli 3 M>KHAPOJHUMH HAYKOBHUMH + |+ |+ |+
KOJICKTHBaMH.

7. Cxema ¢opMyBaHHS OLIHKH:

7.1. ®opmu ouiHIOBAHHS ACHipaHTIB

1. Cemecmpose ouintoeanns:

1) Koumponvha poboma «Peanizayis aneopummy obpobru oanux J[33 6 06panomy npoepamHomy
cepedosuwin — 10 6anie (pydisicna oyinka — 6 b6anis).

2) Oyinxa 3a pobomy Ha AeKkyitinux ma npakmuynux 3auammsax — 50 6anie (pybisxcna oyinka — 30
banis)

2. ITiocymrkoee oyintosanusn y popmi icnumy: maxcumansna oyinka 40 oanie (pyoixcna oyinka —24
oanu). I1io uac icnumy acnipanm GUKOHYE pPeanizayilo NPOCKmy 3 SUKOPUCMAHHAM 3HAHb MA 6MIHb 3
KinbkicHo2o mooentosanns. ITliocymkose ouinrosanus y hopmi icnumy ne € 0008’a3x06um, npu 8iomosi 8io
yuacmi 'y Oanii ghopmi ouinI06AHHA ACRIPAHM He OMPUMAE 8IONOGIOHT OAIU 00 NIOCYMKOGOT OUIHKU.

Peszynomamu nasuanvroi disnvnocmi acnipanmie oyintoromecs 3a 100 6anvroo wkanorw.

3aranbHa OIHKA BHMCTABJISAETHCS 32 Pe3y/IbTATAMH POOOTH acHipaHTa BIPOJAOBXK ceMecTpy Ta
HNiZICYMKOBOI0 OWiHIOBaHHA Yy opmMmi icnuty, sk cyma (npocma abo 3s8adxcena) o6anieé 3a
cucmemamuyny pobonty 6npoooedxdCc cemecmpy ma 0anié OMpPUMAHUX 6 pe3yIbmami NiOCYMKO8O2O
OYIHIOBAHHS ) (hopMmi icnumy.

CemecTpoBa KiJIbKiCTh 0aJiB 3a ITKP (nizcymkoBa kKoHTpobHa poboTa) Yu/abo IlincymxoBa
cemMecTp 3agik OIliHKa
Minimym 36 24 60
Makcumym 60 40 100

Acnipanm He donyckaemobcsi 00 RIOCYMKO0B8020 OUIHIOBAHHA Y hOpMI icnumy, sKWo nio uac cemecmpy
Haopas menwe 20 banis.

7.2. OpraH”izamis ouwiHwBaHHSA: Koumpons 300ICHIOEMbC 30 MOOYIbHO-PEUMUHE0BO0I0
cucmemoro ma nepedbauae: 4 nexyii ma euxkoHanus 4 npakmuynux pobim (Oe acnipanmu maromo
NPOOEeMOHCIMPY8AMU AKICMb 3AC60EHUX 3HAHb MA BUPIUUMU NOCMAGIEHT 3a0ayi 8UKOPUCTNOBYIOUU




OKpeclieHi guxnaoaiem memoou ma 3acobu) ma nposedenns 1 konmpoavnoi pobomu. Iliocymxose
OYIHI0BAHHS NPOBOOUMBCA Y POPMI NUCLMOBO-YCHO20 ICNUMY.

7.3. llIkana BignosigunocTi

Bigminno / Excellent 90-100
Hoope / Good 75-89
3anosiabHo / Satisfactory 60-74
He3saposineno / Fail 0-59

8. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHU
TEMATWYHUN IJIAH JEKIIA I IPAKTHUYHNX 3AHATH

KiabkicTh roagun

Ne
o/ Ha3Ba Temmu Mexii NPAKTHYHI Camocriiina
pobora
Tema 1. Teopemuuni 0cHOBU KiIbKICHO20
1 MOOeN08anHs 8 OUCMAHYIUHOMY 5 3
3on0ysanni 3emni. Mnoxcunu. Jlocika.
ﬁMoelpHocmi.
Tema 2. Obuucniosanvhi cepedosuya Oist
2 KIIbKICHO20 MOOEN08AHHS Md 4 3
npOCpaMyBaHHs.

Tema 3. Cneyianizoeane npocpamue 3a0e3neyerHs.
0J151 KiIbKICHO020 MoOeniosanis 6 /[33.

3 Boéyoosani cepedosuwa po3pooxu ma 4 3

308HIWHI NPocpamHui bibiomexu 0

00pOOKU OUCTNAHYITIHUX OAHUX.

Tema 4. [Ipuxnaou éukopucmarus KiibKiCHO20
4 MOOeN08aHH sl Olisl BUPIUUEHHS MeMaAMU4HUX 2 3
3a0au Qucmanyitino2o 30H0Y8anHs 3emai

Ilpaxmuuna poooma 1. Ilobyoosa ancopummy ananisy
5 OUCTNAHYIUHUX OAHUX 3 BUKOPUCTIAHHSM 4 4
J02IYHUX onepayiil ma oYiHOK UMOGIPHOCI

Ilpakmuuna poooma 2. Peanizayis ancopummy 8
PIi3HUX cepedosuax npocpamyeanis.

Ilpakmuuna poooma 3. Peanizayis ancopummis
7 00pobku y cneyianizosanomy 113 3a donomoeoro 4 4
60Y008aH020 cepedosua po3pOOKU

Ilpakmuuna poooma 4. Po3paxyHok xapaxmepucmux

8 POCTUHHOCI 13 3ATIYYEHHAM ANPOKCUMAYIHUX 4 4
Mooenel.

Koumponvna poboma 2

Icnum 3 oucyunninu — 2 200. 2

Bceboro 3a cemecmp 12 16 32

[pumiTka: cItig 3a3HAYUTH TEMH, BAHECCHI HA CAMOCTIHHE BUBYCHHS

3araasnuii 06csr 60 200., B Tomy uunci:
Jlexuiii — 12 200.

[TpakTryni 3aHATTS - 16 200.
CamocriitHa po6ota - 28 200.
KonTtponsHa poborta - 2 200.

Icnum — 2 200.



PEKOMEHJOBAHI J/KEPEJIA:

OcHoBHI:

1. Landgrebe D. A. Information extraction principles and methods for multispectral and
hyperspectral image data / D. A. Landgrebe // Information Processing for Remote Sensing. —
Hackensack: World Scientific Publishing, 2000. — P. 3-38.

2. Jlaneko B. I. 3acrocyBaHHs MarepiajiiB 0araTOCHEKTPalbHOI KOCMIYHOI 3HOMKH MpU
BHpIllIeHH] 3ama4 mnpupopokopuctyBanus / B. L. Jlsaeko, M. O. Ilomos, O. J[. ®enopoBchKkuid,
A. 1. Bopo6iios, I'. M. Xonobak, 3. B. Koznos, A.I'. Muuak, O. I. Caxanpkuii, C. A. CTaHkeBUY,
B. €. ®ininosuy, 3. M. Inoptiok // Kocmiuni mocmimkenns B Ykpaini 2004-2006. — K.: HKAY,
2006. - C. 14-21.

3. Urroz G. E. Time series and spatial data analysis with SciLab / G. E. Urroz. — Logan:
InfoClearinghouse, 2001. — 64 p.

4. Schowengerdt R. A. Remote sensing: Models and methods for image processing. — San
Diego: Academic Press, 2007. — 560 pp.

5. Lein J. K. Environmental sensing: Analytical techniques for Earth observation / J. K.
Lein. — N.Y. : Speinger, 2012. — 348 p.

6. 3rypoBckmii M. 3., IlaBnoB A. A. IlpuHsiTHE pemIeHHH B CETEBBIX CHCTEMax C
orpannueHHbIMU pecypcamu: Monorpadus.— K.: Haykosa nymka, 2010. — 573 c.

JlonaTkosi:

1. CrankeBuu C. A. KapTupoBanue HU3MEHEHUN pacTUTEIbHOro TOKpoBa Kuesckoii
arjoMepanyy Ha OCHOBE JOJTOBPEMEHHBIX BPEMEHHBIX PSAJ0B MHOTOCHEKTPAIbHBIX KOCMHUUYECKUX
caumkoB Landsat / C. A. Crankesuu, U. A. IlecroBa // CoBpeMeHHBIC TPOOJIEMBI JHUCTAHIIMOHHOTO
30HIMpOBaHUs 3eMJH U3 Kocmoca — MHcTuTyT kocmuyeckux uccneaosanuiit PAH. — Mocksa, 2014.
—T.11. Ne 2. — C. 187-196.

2. CrankeBuu C. A. T'eoindopmarniiinuii cepBic 00poOJEHHS JaHUX M OLIHIOBAaHHS
pocimHHOCTI ypOaHizoBanux Tepurtopiit / C. A. CrankeBuu, I. O. IlectoBa // BicHuk reonesii Ta
kaptorpadii, 2014. — Ne 3. — C. 23-26.

3. Crankesuu C. A. [lucraHIiiiHa OIliHKAa SKICHOTO CTaHy pOCIMHHOCTI Ha MICBKUX
teputopisix Ha mnpukiaai HIIT «onociiBebkuit» [Enextponnuit pecype] / C. A. CtankeBuy,
I. O. IlecroBa, O. O. T'onuna, P. C. ®inozo¢ // Enexrponnuii xypuan «Haykosi gonosigi HYBill
Vkpaiauy. — 2015-2(51). 12 ¢. — Pexum moctymy 10 xypH.: http://nd.nubip.edu.ua/2015_2/5.pdf

4. Kouy6eii C. H. Caxanpkuii O. . JIo MOXIMBOCTEHl OI[IHIOBAHHS 3BOJIOKEHOCTI 3€MHOTO
MNOKPUTTS. 3a 0araTOCHEKTPAIbHUMH KOCMIYHUMHM 300pa)XEHHSMH ONTHYHOIO Jiarna3oHy Ha
npukiani repuropii Ykpainu / O. . Caxaupkuii, C. A. Crankesuu // lonosini HAH Ykpainu, 2007.
—Ne 11. - C. 122-128.

5. Gap Light Analyzer (GLA): Imaging software to extract canopy structure and gap light
transmission indices from true-colour fisheye photographs / Simon Fraser University, Burnaby,
British Columbia, Canada; Institute of Ecosystem Studies, Millbrook, N.Y., USA, 1999. — 36 p.



[Mutanus g0 icnuty

1. 3acTocyBaHHs MaTEMaTUYHOTO arapary Ta Mepexij 10 MaTeMaTHIHOT MOJIEII.
2. O6uucmoBajbHe cepeaonuiie Sci Lab.

3. 3aydeHHs anpoKCUMAIiHHIX MOJEIICH IO PO3PaxyHKY XapaKTePUCTUK POCIMHHOCTI.
4. OcHOBHI BUIX MaTeEMaTUYHUX METO/IIB.

5. C++: cTBOpeHHS i BUKOPHUCTAHHS 010110TeK Jy1sl 0OpOOKH MUCTAHIIIMHUX JaHUX
6.BukopucTaHHs JOTTYHUX OIEpalliii A1l BUPIIIEHHS TEMAaTHYHHX 33124

7. MHOXWHU Ta MaTPHIII.

8. Phyton: ctBopeHHst i BUKopucTaHHs 010110TeK JjIs1 0OpOOKHM AUCTAHIIHHUX JaHUX
9. OmiHKa TOYHOCTI KIIbKICHOI'O MOJIETFOBAHHS.

10. Teopis rpadis. JlepeBa pimeHb

11. Mosa nporpamyBanns |IDL myist ananizy nanux

12.3a6e3neuenns 0OMiHy JAaHUMH Ta IHTEPOIIEPAOETBLHOCTI.

13. Jloriusni onepartii Ta hopmyn.

14. BoynoBane cepenouiie po3podku B mporpami SNAP.

15. CknaanHsi KOHBEEPIB OOPOOKH JUCTAHIIIMHUX JTAHUX

16. bynesa anre6pa. OCHOBHI BIaCTUBOCTI (TOTOXHOCTI).

17. BoynoBane cepenouiie po3podku B mporpami ENVI

18. AHamni3 4acoBUX Ccepiil AUCTAHIIINHUX TAHUX

19. BumnagkoBi BennuuHM. [[uckpeTHe Ta HOpMalibHE PO3IOILICHHS

20. BOynoBane cepenoBuiie po3pooku B mporpami ArcGIS

21. BUKOpHCTaHHS OIIHOK MMOBIPHOCTI JUIsl BUPIIICHHS] TEMAaTHYHHUX 33124

22. 3arayibHi BIaCTUBOCTI allTOPUTMIB

23. BOoynoBane cepenoBuiie po3pooku B mporpami QGIS

24. BiTHOBIJICHHS PETPECIMHUX 3AICKHOCTEH 13 3aBIPKOBUMHY JJAHUMHU



