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BCTYII

Berynnae BunpoOyBaHHs [1s1 3100yTTS OCBITHBOTO CTYIIEHSI TOKTopa (imocodii 3a
OCBITHBO-HAYKOBOIO Iporpamoro 3i crnemianbHocTi 103 «Haykw mpo 3emutro» (OCBITHS
nporpama "JlucTaHIliitHI aepPOKOCMIYHI JOCTIKCHHS'") BiIOYBA€ThCS BIAMOBIAHO [0
«IIpaBun mpuitoMy Ha HaB4aHHS 10 HalioHanbHOrO aepPOKOCMIYHOIO YHIBEPCUTETY
iMeH1 M.€. KykoBcbkoro «XapkiBcbkuil apianidHuii iHcTUTYT» B 2024 poui» y dopmi
IHIUBITyaJIbHOTO MTUCHMOBOTO (paXxOBOIO ICHUTY, KUK MpuiiMae paxoBa ex3ameHaliiiHa
KOMICiSl 3 TEBHOI CIEHIaJIbHOCTI (OCBITHBOI TMPOTpaMM), CKJIAJ SKOI 3aTBEP/KYETHCS
HAaKa30M pEeKTOpa YHIBEPCUTETY.

Jlo paxoBoro icuTy BXOJSATH MUTAHHS 32 TEMAMH:
«"eoindopmariiiini cuctemMu 1 6a3u TaHUX»,

«I'IC anani3 ta uudpona 06podKa 300paKeHb»,
«IIpoexTyBaHHs 0a3 reoJlaHuX,
«®DoTtorpamMMeTpis Ta TUCTAHIIIHHE 30HTYBaHHS
«I'IC B 3a1auax MOHITOPUHTY»

[lepenik nuTaHb 32 TEMaMU HaBEICHUN y TIPOTPaMI.

Kpurepii oniHioBaHHS 3HAHD

1. Pe3ynbTaT BCTymHOTO ICIUTY BU3HAYAEThCs 3a 1Kasoro Big 100 mo 200 Gamis.
2. ExzameHaniinui 6iet ckinagaeTses 3 10-TH 3aKpUTUX TEKCTOBUX 3aBaHb.
Cepen 3anpornoHOBaHUX Yy O17€TI BIAMOBIEH HA TECTOBE 3aBJIaHHS BCTYIHUKY CIiJ
o0OpaTu OJIHy NPaBUIIbHY.
Pe3ynbTaT haxoBOTO ICIUTY PO3PAXOBYETHCS 32 (OPMYJIIOIO:
80-+k*n, ne k — kibKicTh OajiB 3a MPaBUJILHY BIJIMOBIJIb HA TUTAHHS, N — KUIBKICTh
paBUJILHUX BIATIOBIEH).

3. Sxmro BcTymHMK oTpuMaB MeHIne Hixk 100 0ajiB, ToO BBaKAETHCS IO BiH HE CKJIaB
ICIIUT 1 10 y4acTi B KOHKYPC1 HE JIOMYCKA€EThCS.



1. Illutanuda 3a temoro ['eoindopmaniliHi cucTeMu i 0231 TAHUX

1. Cucremuuii anani3 reoiH(pOpMaLiiHUX CUCTEM.

CyvacHi TexHIYHI 3acoOM JuCTaHUIAHOTO 30HAYBaHHs. TeputopiansHi piBHI [1C.
Knacudikarisa I'IC. Tunoa cxemu y3aransHenoi ['IC. Crpykrypa I'lC. Knacudikamis QyHKItiin 1
inctpymentiB ['IC.

2. Cucremu ynpapiiHHs 0a3aMu JaHUX T€0iH()OPMALIHHUX CUCTEM.

Cniocobu mogaHHs aTpuOyTUBHUX AaHUX. CTPyKTypu Mozenei maHux 1 dopmatu aiimis..
Bumoru no mpencraBieHHs TPOCTOPOBUX AaHMX. THIK MOJENe MpOoCTOpOoBUX naHux. Momeni
npejacraBieHHs rpadiuroi iHpopmartii. Posmomin wmomened 1 ¢dopmariB  gaHMX MO iX
npu3HayeHHto. Opranizamis ¢yHkuionyBaHHs 6a3 ganux ['IC. Tunm 06a3 nmanux ana TI'IC.
lepapxiyni 6a3u gaHux. MepexuBi 0a3m gaHux. Pensmiiini 6asm naHux. [lpu3HaueHHs 1
KJacuQikalis CUCTeM yrpaBiiHHA Oazamu naHuX. DYHKIII cUCTeM yHpaBiiHHS 0a3aMH JaHUX.
Crpykrypa cuctem ynpapiiHHS 0a3amm nanux. Kpurepii Bubopy cucrem ymnpapiiHHS Oazamu
JAHUX TPU CTBOPEHHI 1H(POPMAIINHUX CHUCTEM. 3arajbHa CTPYKTypa CHCTEMHU YIPaBIiHHSI
6a3amu naHux. Po3noain ¢pyHKIIOHATbHUX 000B’SI3KIB B CUCTEMI yNPaBIiHHA 0a3aMu JaHUX.

3. Metomu dhopmarizaiii reoindopmaiiii i 6a30Bi MOAEI JaHUX.

[Ipocroposa iHpopmauia B I'IC. PactpoBe npencraBieHHsI MPOCTOPOBUX JAHUX. 3arajibHa
XapakTepucTuka. lepapxiyHa pactpoBa cTpykrypa. CTHCHEHHS pacTpOBHX JaHUX. BekTopHe
MpEICTaBIIEHHs METPUYHHX JaHuX. Bubip cmocoly dopmanizaiii 1 mepeTBOPEHHs CTPYKTYP
nanux. [Hdonoriuaa monens. lepapxiuna moxens. KBagpatomiuna mojenb. PensmiiiHa Momens.
MepexeBi Mozaeni. KoopawHaTHi nanHi. ATpuOyTHBHUN omucC. TOYHICTh KOOPAWHATHUX 1
atpuOyTtuBHUX AaHuX. [Ipunmumu nobyxosu moxaeneir manux B ['IC. OcobGnuBocti opranizaiii
nanux. OCHOBHI MOHATTS Mojenei mnanux. Bekropri moxeni. Tomomoriuni moneni. Pacrposi
mozaeni. OBepiieliHi cTpyKTypu. TpuBUMIpHI MOJETI.

4. CtangapTu 1HQPACTPYKTYPH MPOCTOPOBUX JAHUX.

Mixxnapoaui opranizanii mo crangaptusamnii (ISO). Koncopiiym Biakputux I'IC (OGC).
Mertanani. HamionaneHi iHppacTpyKTypy T€ONMPOCTOPOBUX JaHUX YKpaiHH.

Jliteparypa

1. I'eoindopmartiiini cucremu 1 6a3u gaHux. : HaB4. nociOHuk/ C.M, AHupees, B.A,
Kunin, O.€. JlazapeBa. — XapkiB: Hau. aepokocM. yH-T iMm. M.€. Kykoscbkoro “XAI”, 2017. —
88 c.

2. I'eoindopmariiitai cuctemu i 6a3u ganux : MoHorpadis / B. 1. 3anepkoBuuid, B. I'.
Bypauek, O. O. XKeneszusik, A. O. Tepemenko. — Hixxun : H{Y im. M. T'o-rons, 2014. — 492 c.

3. 3anepkoBuuii B. 1., bypauex B. I'., XKenesnsxk O. O., Tepemenko A. O.
['eoindopmariiitai cucremu 1 6a3u nanux : monorpadis. — Ku. 2 / B. 1. 3auepkoBuuii, B. T
Bbypauek, O. O. XKeneznsik, A. O. Tepemenko. — Hixun : HY im. M. T'oromns, 2017. — 237 c.

2. lIutannda 3a temorw I'IC anauiz Ta uudposa o0podKa 300pakeHb

1. 'eozo6paxkenns B I'IC.

Bunu reozobpaxens Ta ix knacudikaimis Kaprorpadiuna Bizyamizaumis. Knacudikaris
€JIEKTPOHHOTO aTiacHoro kaprorpadysanus. Kaproinu. Anamopgo3u. Komnonentu BipTyanbHOi
MoOJiei MicIieBOCTI. Bizyaizallis BipTyaabHOT MOJEIl MICIIEBOCTI. BUKOpHCTaHHS criemiaTbHUX
edexriB. Kaprorpadiuni animarii. [Ipuznadenns i Buan kaprorpadiunux animariit. OcobauBocTi
KOMITOHOBKH KapTorpadiynux aniMauiid. Mynetumenia B I'IC.

2. 'eocemioTHKa.

['enepanizyBanHs reo3o0pakeHb. TeHIeHIIi PO3BUTKY CydacHUX Tre0300paxeHb. PozymHi
reonzo0pakeHus. €1MHa Teopis re0300paKeHb.



3. CyuacHi iHcTpymenTanbHi ['IC.

AHamTHYHI MOXJIMBOCTI cydacHuX iHcTpymMeHTanbHux [1C. KapTomerpuuni omepariii.
Onepauii Bubopy. Pexknacudikanus. Kaprorpadiuna anredbpa. CrarucTuyHuil —aHam3.
[IpocropoBuii anami3. OBepreitHuil aHamiz. AHani3 penbedy. MepexHuil aHamiz. 30HyBaHHS.
[Mpunmunu 1 xapakrtepuctuka MeroAiB kiacudikamii. OO'ektn knmacudikarii. ['eocraruune
MozemoBaHHs. [IpocTopoBa iHTepnomnsauis. MonaentoBanHs nosepxoHb. Lluppose MoaentoBaHHsS
penvedy. Tunu mudpoBux moxaenel penpedy. MaremMaTudHi anrOpuTMH, BUKOPUCTOBYBaHI s
IOMP. Buxopucranus IIMP. Maremaruuno-kaprorpadiune MozentoBaHHs.  Metoau
nporaosyBanHs B ['IC. OtpumanHsi MpOrHO3HUX OIIHOK. Bepudikamist mporuosy i Bubip MeToxy
nporHo3yBaHHsA. CUCTEMU HIATPUMKH YXBAJICHHS PIillICHb.

4. OnTuYyH1 METOJIM BUBUEHHS 3€MIIi 13 KOCMOCY.

PagiomerpuyHa po3aiibHa 34aTHICTH, MUTTEBE MOJE 30py. XapaKTEPUCTUKU KOIBOPY.
BuwmiproBanns xonbopy. Konsopoicts. Komnipai Mmozaeni. Bino6pakeHHs KOJIbOpY Ha MOHITOpaXx.
Ocob6mmBocTi Ta mapamerpu AuciuieiB. [lcuxodizuuni BiracTuBOCTI 30py. CIpUMHATTS CBITIA,
OKO, 30pOBI SIBJIIEHHS, MOJIENIb OJAHOKOJIBOPHOTO 30pY, MOJIENb KOJIBOPOBOTO 30DY.

5. I'padiuni hopMatu. ANTOPUTMU CTUCHEHHS 300paKEHb.

®di3uyHe 1 JOT1YHE CTUCHEHHS, CHMETPUYHE 1 aCUMETpPUYHE, 3 yTpaToro 1H(popmailii ta 0e3,
aJlaniTUBHE, HAIMIBaJanTUBHE 1 HeamantuBHe konayBaHHs, RLE-xomyBanns, LZW-ctuchenns,
JPEG — cTucHenHs.

6. MaTeMaTU4YHHI ONTUC AUCKPETHUX 300paXeHb.

binapHi, HamiBTOHOBI, MHAJIWTPOBi, MOBHOKOJBOPHI 300paxkeHHsa. [loOyaoBa TicTorpamu
po3noaiieHHs1 sickpaBocTeid. [liaBuIIeHHsS siICKpaBOCTi, KoHTpacty. [linBuIlleHHS aeTaabHOCTI
300paxkenb. JIOKHI KOIBOPH.

7. lllymonpurHivyBajabHi 1 KOHTYPOMiAKPECTIOY1 (QIIBTPH.

Jliniiini, HemiHiNHI, paHroBi, 4acToTHI MeTonu (inbrparmii nrymiB. HeminiifHi onepaTopu
BUSIBIICHHS TIEPETa/IA ICKPABOCTEH.

8. AHai3 300paKeHb.

Cuctemu po3smizHaBaHHS 00pa3iB, MOJCII CHUCTEM pPO3YMIHHSA 300pakKeHb, CHHTAKCHYHI
METO/IM, METOJIU, sIKI BUKOPUCTOBYIOTH CITIBBIJHOIIEHHSI Mik 00’ekTamu. BekTop mapamerpiB
300pakeHHss. Meronu cerMeHTallii 300pakeHb. OIliHKa SKOCTI pOOOTH METOJIB CerMeHTallil
Knacrepuzaiiis  komipHOro mnpoctopy BupornryBaHHS perioHiB, IpoOJeHHS-3TUTTS MeTtou,
3aCHOBaHI Ha OrNepaTopax BUAUICHHS KpaiB. BuilieHHs 03HaK 300pakeHb, SPKICTHI, TICTOIPaMHI.
Busnaduenns i Bumu Tekctypu. Meroam Ui BUMIPY 1 ONMHCY TEKCTypH. TEKCTYpHI O3HAKH.
CuMBOJIIYHMI OmHUC 300pakeHb. TOIMOJIOTIUHI O3HAKW, CTHCHCHHS, YTOHYCHHS Ta IOOYI0Ba
OCTOBa, OMHUC JiHIH, ampokcumariss kpuBux. Omwuc dopmu. Ilapamerpuunuii npoctip Xoxa,
MEePEeTBOPEHHsT JIHIT y KpamkKy, METPHYHI TOMOJOTIYHI XapakTepuCTHKH, uucio Einepa,
aHAJIITUYHI XapaKTePUCTUKH, CTIOCIO oTpuMaHHs Habopax Dyp’e-omucis.

Jlitepatypa

1. T'eoindopmariiitni cucremu 1 6a3u nanux. [Tekct]: HaBy. mociOnux/ C.M, Annpees, B.A,
Kunin, O.€. Jlazapesa. — XapkiB: Har. aepokocm. yH-T iM. M.€. XKykoBcrkoro “XAI”, 2017.
- 88 c.

2. OcHoBu reoinopmatuku. HaByanbuuii nocionuk. Ceitnuuauit O.0., [InotHunekuii C.B.—
Cymu: BT]] “YniBepcutercbka kaura”, 2006. — 295 c.

3. [Iutanus 3a temoro IlpoexkTyBaHHs 0a3 reoIaHuX

1. Ba3u nanux ta ¢aiiioBl CUCTEMU.
TunoBa opranuzauisa ta ¢yskuii CYBJ[. be3nocepente ynpaBiaiHHS JTaHUMH Yy 30BHIIIHINA
mam’sITi, ynpasiiHHs OydepaMu orepaTuBHOI aM SATi, YIIPaBIiHHS TPAH3AKIISIMH, KypHaTi3allisi,



#_1_1
#_1_2

nigrpumka MoB bBJI, Ttumoma opranizamis cydacHoi CYBJl. OcHOBHI 0OCOOJMBOCTI CHCTEM,
3aCHOBAHMX Ha IHBEPTOBAHUX CIIMCKAX, I€PAPXIUHi CHCTEMH, MEPEKHI CUCTEMH.

2. Teopernuni ocHoBu B/I.

Pensamiitnuit miaxinm o bJI. basucHi 3aco0u MaHINyMIOBaHHS pEIALIMHUMHU JTaHUMH,
pensniiHa anreOpa, 3arajpHa IHTEpHpETalis PeNsUiiHUX Omepalliii, 3aMKHYTICTh PeNsLiiHOl
anreOpu Ta omepaiii TepeiiMEeHyBaHHS, OCOOJMBOCTI TEOPETUKO-MHOXKHHHUX OIeparii
pensiiiHOol anredpu, chemianbHl PeNsIIiiHI omeparlii, pensaiiiHe OO0YHCITIOBaHHS, KOPTEXKHI
MepeMiHHI, [IBOB1 CITUCKH, PEJIAIIMHE YUCICHHS JIOMEHIB

3. [IpoexryBanns pemsmiitaux b/I.

[IpoexkTyBanHs pensamiiHUX 0a3 JaHUX 3 BHUKOPUCTaHHSAM HOpMaiizailii, ceMaTU4YHe
MOJICTIIOBaHHS JaHUX. 3aranbHa opranizamis System R, ocrHoBu moBu SQL. Tepminosnoris,
ocHOBHI 11l System R Ta ix 3B’A30K 3 apXiTEKTypOIO CHCTEMH, OpPTaHi3aiis 30BHIMIHBOI TaM’ATi
B 0asi ganux System R, iHTepdeiic, cCHHXpOHI3allis, )KypHaIi3allisl Ta BCTAHOBIEHHS. BHyTpilHs
opranizaiisa pensamiitaux CYBJl. 30epiranHs BigHOIICHb, 1HJEKCH, B-IepeBa, XemupyBaHHS,
KypHaibHa iH(oOpMmaliis, ciayxOoBa iH(popMallis. YTpaBliHHA TpPaH3aKLISIMH, Ccepiaiizallis
TpaH3akmiil. TpaH3akmii Ta muTICHICTE 0a3 NaHUX, 130JIbOBAHICTh KOPHCTYBAdiB, cepiaiizailis
TpaH3akuii. Meroau cepiamizamiii Tpan3akiiii. CHHXpPOHI3alIiHI 3aXOIUICHHS, T'PaHYJIbOBaHI
CUHXPOHI3alliliHI 3aXOIUIEHHS, MPEANKATHI CHHXPOHI3AI[IIHI 3aXOIUICHHS, TYIIUKH, BUSBIICHHS Ta
3pyiiHyBaHHs, MeToA 4YacoBuX MeToK. JKypmuamizamis 3min BJl. XKypuamizamis, Oydepizaris,
BIJIKIT TPAHCAKI[I/, BITHOBIIOBAHHS MICJS M’SIKOTO Ta )KOPCTKOTO 30010, (Pi3MUHA TOTOHKEHICTh
0a3u JaHux.

4. Moga pensuiiiaux 6a3 nanux. Mosa SQL.

@OyHkii Ta OCHOBHI MOXIIMBOCTI, 3allUTaHHS Ta ONEPATOPU MAaHIMYJIIOBAHHS TaHUMH,
OTiepaTopy BU3HAYECHHS 1 MaHIMyJIOBaHHS cxeMorw bJl, BusBIEHHsS OOMEXKEHb IUIICHOCTI Ta
TpPUrepiB, MPEACTABICHHA 0a3W JaHUX, MPU3HAUEHHS YIPABISAIOYUX CTPYKTYp, aBTOMAaTH3aIlisd
JOCTYITy JI0 BIIHOIIEHB Ta X IMOJIIB, TOUYKHU 30€piraHHs 1 BiIKOYYBaHHS TpaH3aKIlii, BOy10BaHHUN
SQL, nunamiuauit SQL, cranpaptuzanis SQL. CrannaptHa moBa 0a3 nanux SQL. Tunu nanux,
3acO0M BUSIBICHHS CXEMH, BUSIBICHHS TaOJMlll, BUSBICHHS CTOBIILS, BUSBJIEHHS OOMEXEHb
LUTICHOCT] TaOMuIl, BUABIICHHS YSB, BUSBJICHHS NpUBLICH. 3aco0M MaHIMMyTIOBaHHS JaHUMH Y
MoBi SQL.

5. CYB/I B apxiTekTypi ,,KIIi€HT-cepBep”.

BinkpuTi cuctemu, KII€HTH 1 CEpBEPH JOKAJIbHUX MEPEX, CUCTEMHa apXiTeKTypa ,,KII€HT-
cepBep”’, cepBepu 0a3 TaHUX, MPUHITAIIN B3aEMO/IIT MIXK KIIIEHTCHKUMH Ta CEPBEPHUMH YaCTKAMH,
MepeBaru MPOTOKOJIB PO3HECEHOTO BUKITUKY MPOIEAYDP, BUMOTH /IO allapaTHUX MOMIIUBOCTEH Ta
6a30BOr0 MPOrpaMHOTO 3a0e3MeueHHs KIIE€HTIB Ta cepBepiB. CUCTEMU ynpaBiHHS 6a3aMu JaHUX
HACTYITHOTO TOKOJIHHA, 00’ekTHO-OpieHTOoBaHI CYB/I. OpieHTaliss Ha po3MIUpPEHy pesLiiHy
MO/ieNIb, aOCTpPaKTHI THIK JaHWX, 3B’S30K 00’ekTHO-opieHTOBaHWX CYBJ[ 3 moHATTSIMUH
00’ €KTHO-OPIEHTOBAHOTO MIIX01y, 00’ €KTHO-OPIEHTOBAaH1 MOJIEI JIAHUX.

Jlitepatypa

1. [IpoextyBanns 6a3 reoganux [Tekcr] : koncnekT nekiiit / P. E. [lamenko ; Hair.
aepokocM. yH-T iM. M. €. JKykoBcbkoro "Xapkis. aBiail. iH-T". - XapkiB : XAl 2018. - 155 c. :
puc., Tabu. - biomiorp.: c. 155. - 50 mpum. - ISBN 978-966-662-624-3

2. [TpoekryBanns 6a3 manux [Tekcr] : HaB4. moci6. mo mab. mpaktukymy / I. B.
[IeBuenko, 0. C. Manxoc ; Hail. aepokocm. yH-T iM. M. €. KykoBcbkoro "XapkiB. asiall. iH-
T". - XapkiB : XAl 2018. - 91 c. : puc., Tabu. - biomiorp.: c. 90. - 100 mpum. - ISBN 978-966-
662-611-3



4. ITutanusda 3a teMor0 DoTorpaMMeTpis Ta TMCTAHIIAHE 30HTYBAHHSA

1. 3akoHM 30pOBOTO CIIPUNHSATTS 300paXKEHb Ta TOYHICTH BUMIPIOBAHb 10 a€pO3HIMKaM

OCHOBHI TOHATTS TeOpii NMEPCHEeKTHBH, MpsMa 1 3BOPOTHA (hoTorpaMMeTpuyHa 3ajadi.
BumiproBanbH1 BIaCTUBOCTI a€pO3HIMKIB, YAHHHUKH, 110 BIUIMBAIOTH HA TOYHICTh BU3HAUYCHHS
TEOMETPUYHHUX PO3MIpiB: aucTopcid, nepemimieHHs ADA, HEBUPIBHIOBaHHS aepo(]OTOIIIIBKH,
nedopmailisi aepo3HIMKiB, BIUIMB KPUBU3HM 3eMJii 1 arMocdepHoi pedpakiii Ha 3CyB TOYOK
aepo3HiMKa. 30pOB€  CHPUUHATTS  AepO3HIMKIB, MOHOKYJSPHHM,  OIHOKYJISpHMM 1
CTEPEOCKOMIYHUI  3ip, XapakTEepPUCTHKH, W10 BU3HAYAIOTh I1X PO3JUIBHY  3[aTHICTb.
doTrorpaMMeTpuyHi BHUMIPIOBAHHS, THUIM IIOMHJIOK, BJIACTHBOCTI BHIIaJKOBUX MOMUJIOK
CIIOCTEPEKEHb, XapaKTEPUCTUKH BHUIMAIKOBUX BEIWYHH, OI[IHKA TOYHOCTI (YHKIIN 3MIpsSHHUX
BEJIMYMH.

2. AHamITH4HI OCHOBH aepodoTorpaMmeTpii

Enementnn aepo3HiMKa, SK [EHTPaJbHOI MpOEKIii, CHCTeMH KOOPAHMHAT, IO
BUKOPUCTOBYIOTbCSI B aepooTorpaMMerpii, €JIEeMEHTH BHYTPIIIHBOIO Ta 30BHILIHHOTO
OpIEHTYBaHHS a€pPO3HIMKIB, 3aJICKHICTh MDK KOOpAMHATAMH TOYOK MICIIEBOCTI Ta aepO3HIMKa,
BU3HAUCHHS €JIEMEHTIB OPIEHTYBAHHS a€pO3HIMKIB MO0 OMOPHUX TOYKAX, BUBUEHHS aHATITHUYHUX
OCHOB aepodoTorpamMmeTpii.

3. AHai3 N0OOJMHOKOr0 aepo3HIMKa

Macmtab aepo3HiMKy: (3arajipHa (opMmysa, TOPU3OHTAIBHOTO 3HIMKA, MOXUJIOTO B TOYII
HYJBOBUX CIOTBOPEHB, MOXHJIOTO B TOJOBHIM TOWYIll, MOXHJIOTO B TOYIl HaJaipa, MOXMJIOrO IO
HalpsMy TOJIOBHOI BEpPTHKaJIl, MO HAMpPsIMy TOPU30HTAI, IJIAHOBOTO 3HIMKA), 3aJIEKHICTh MIX
KyTaMH Ha MICIIEBOCTI 1 aepO3HIMKY, CIIOTBOPEHHsI Ha aepO3HIMKY, 3yMOBJICHI HOTO HaXWUJIOM Ta
penbedom MmictieBocTi. ['eoMeTpiss maHOpaMHMX, PAIIONOKAMIMHUX Ta CKAHEPHUX AePO3HIMKIB,
BUBYCHHS METOJIMKU aHAJIi3y TOOJAMHOKOTO a€pPO3HIMKY.

4. TpanchopMyBaHHS a€pO3HIMKIB 1 cTepeoPoTorpaMMeTpisl.

CytHicTh Ta Meronu TpaHcopmyBaHHs, (poTomMexaHiuyHUN crocid TpaHChHOPMYBaHHS.
doTtocxemMu Ta CIOCOOM iX BHIOTOBJICHHSA, (DOTOIIAHM Ta TEXHOJIOTiSI iX BHTOTOBJICHHS
MEPEHECEeHHs] MICIIE3HAXO/KeHHsI 00 €KTIB 3 aepo3HiMKa Ha TomokapTy. Crocobu moOyaoBu
CTepeo Mojeliel, B3aEMHE OpIEHTYBaHHS CTEpeonap Ta 30BHIIIHE OPIEHTYBaHHA MOJIEN,
CTEpEOCKOIIYHI TMpUIaad, BHU3HAUEHHS peinbedy IO CTepeo3HIMKaxX, BHMBUEHHS 3aKOHIB
crepeoedHexTiB, aHAITI3 a6PO3HIMKIB Ha CTEPEO MpUiIaaax.

5. ABromaTu3auis poTorpaMMeTpUYHUX BUMIPIOBaHb.

Metoau aBTromaTH3alii BHUMIPIOBaHb KOOpAMHAT 00 €KTiB, NPUHIUNMN TMOOYIOBU
aBTOMAaTU30BaHOrO pobodoro Mics aemmdpyBaspHUKa, 1HGOPMAIHHUN 3MICT MaTpPHIb
HaBITAI[IHHUX JTAHHX,

6. Cytaicts MeToAiB J133.

OcHOBHI napaMeTpu KOCMIYHUX 3HIMKIB. Di3uka ¢opMyBaHHS 1HHOPMATUBHOTO CUTHAIY
npu  30HAYBaHHI aKBaTOpid, (QiTOLEHO3iB, TIpPyHTIB, arMocdepu: ONTHYHUK Jiama3oH;
iH(payepBOHUN Jiana3o0H; HAJIBUCOKOYACTOTHHM mianma3oH. OcHOBHI Buau amapatypu /(33 13
kocMocy: dotorpadiuni i (oToTeneBiziiiHi cuCTEMH, TENeBi3iiHI cuUcTeMH omnThdHoro i Y
Jiama3oHiB, CUCTEMHU MapajeIbHOTO OISy 3 €JIeKTPOHHHM CKaHyBaHHSIM, CKaHYIOYl CHCTEMH
HBY-pianazony, iHmi Buau cucteM JI33 13 kocmocy. TexHIuHI XapaKTEpUCTUKHU CY4acHOI
amapatypu KOCMIYHUX 3HOMOK 3eMJi.

7. Meroau TeMaTUyHOro AemnpyBaHHs KOCMIYHUX 3HIMKIB.

OcHoBHI eTanu 00poOKH KOCMIYHHX 3HIMKIB, Bi3yallbHe AeMU(pPYyBaHHSI KOCMIYHUX 3HIMKIB
1 dopmamizamis AemmppyBaTbHUX O3HAK, CETMEHTaIllsl 300pakeHb. BUsABICHHS TepenaiiB
3Ha4YeHb MapameTpiB 300pakeHHs, BUAUICHHS IUIIM 1 JIHIMHO TPOTSDKHUX 00'€KTIB.
Inentudikaris 00'ekTiB Ha KOCMIYHMX 3HIMKaX. KilbKicHa OIliHKa TOKa3HUKIB SKOCTI



MOBEPXHEBUX BOJ| 32 JIaHUMU KOCMIYHHMX 3HOMOK, KOPETSIIAHUN aHami3 JaHUX, perpeciiiHuit
aHaJi3 JaHMX.
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5. IIutanns 3a temorw I'IC B 3a1ayax MOHITOPUHIY

1. TIOHSTTS MOHITOPUHTY JAOBKULISA. MeToau 1 3acCO0M MOHITOPHUHTY.

OcHOBHI (u3iYHI OCHOBHM METOIB aE€POKOCMIYHOTO MOHITOPHUHTY. PizHomaniTHi
BU3HAYEHHS KOHLEMLII MOHITOPUHTY. MeTo/IM CIOCTEPEkKEHD 3a JOBKIUIAM: KOHTAKTHI METOJU Ta
JTYCTaHIIitHe 300 yBaHHs 3eMii. OIIHIOBaHHS TOYHOCTI BUMIPIOBAaHb JUCTAHIIIHTHUMU METOAAMHU.
Knacudixkaris metoais J133.

2. CrpykTypa i MeToau moOyIOBH CKJIQJOBUX TeO0iHGOPMAMIMHUX CHUCTEM MOHITOPUHTY
JOBKIJUIS

Crpykrypa moayniB ['IC-komnonenT. OcobauBocTi moOya0BH KapTorpadiuHuX MOJenei
JUIA TIATPUMKH PIIIeHb 3 MUTaHb YIPABIIHHSA, OXOPOHOI 1 paIliOHAJbHUM BUKOPUCTAHHSIM
BIJTHOBJIFOBAaHUX MPUPOJHUX pecypciB. MeToau nmody0BH MPOTHO3HUX MOJIENEH.
3. Cnenudika crnemiamizoBanux ['IC 11 3a1a4 MOHITOPUHTY
OcoOnuBOCTI 3HIMAIBHOI amaparypu Ta iX B3a€MO3B’A30K 31 crenudikor 00’ e€KTy
MoniTopunry. OcobnuBocTi 00poOieHHs maHux 300pakeHs B cremianizoBanux ['IC. Meroan
KOMIUIEKCYBaHHS TaHUX MOHITOPHHTY.
4. TloGynoBa mojeni B3aeMoiil ckianoBux cruerianizopanux ['IC ta ix yHidikaris
YMoBH 1 anroput™m moOyAoBU yHi(ikoBaHOI reoiH(pOpMaILiiHOT CHCTEMHU MOHITOPHHTY.
Cnoci6 Qopmanizauii 6a3 wmeraganux cnemiamizoBanux [1C. Meroauka ¢opmamizarii
o0eeHaHMX 0a3u JaHMX 1 €NIEKTPOHHOI BEKTOPHOI KapTu. MeTo mo0ynoBU Mojieneil B3aeMoii
0a3 maHuxX 1 KapT reoiH(opmaliiHOI CUCTEMHU MOHITOPMHTY JTOBKULISA 1 (PaKTOpiB BIUIMBY Ha
HBOTO 3 YPaxXyBaHHSAM HEMPSMUX O3HAK.
5. Onotumiszamisg ckiagoBux crerjamizosanux ['1C
Kpurepiii MiHiMymMa KUIBKOCTI €JIEMEHTIB Mojeli. MeTonuka TMoO0yJA0BH €IUHOTO
knacugikatopa. OcobmuBoctu 1moOymoBu [IC s perioHambHOTO 1 JIOKAJIBHOTO BUJIIB
MOHITOPUHTY M0 KapTax pi3HOro wacmrady. MarematuyHa ¢dopmamizaiiss KOMIUIEKCHUX
MOJIEJIEN.
6. BukopuctaHHs CynyTHUKOBUX JaHUX JJIsl BUPILICHHS 3aB/IaHb MOHITOPUHTY
Texnomnoriss kocmiuHoro MoHiTOpuHTY. Kommonenta o6pobnenns manux J[33. 3arampHa
XapaKTepUCTUKA 00’ €KTIB KOCMIYHOTO MOHITOPUHTY. IH)OPMATUBHICTh CYIyTHUKOBHUX 3HIMKIB y
3aBJAHHSIX MOHITOPUHTY. MeToauKa IHTEPaKTUBHOI JOMPHUB’SI3KM HAa OCHOBI OMOPHHUX TOYOK.
Aunroputwm thin-plate spline.
7. I'lC-komnioneHTa oOpobnenHs nanux J133
Metonu nogatkoBoro oopobnenns nanux. [Iporpamue 3a0e3nedenns as aemnudpyBaHHS
1 aBTOMAaTWMYHO! JIOKaji3alii O0O0’€KTIB MOHITOpUHTY. Meroax mMOOYyAOBU  «PI3HHUIIEBUX
KpUTEpiadbHUX JIEpeB» Ha OCHOBI oBepieiiHux omepamin. KowmmuiekcHe 00poOieHHs
pPI3HOYACOBHX PI3HOPIAHUX JaHUX MOHITOPUHTY. Meroa mnoOyAoBH JIOTIKO-anreopaiuHux
MoJIeNIeH st MPUUHSTTS pIIEHb MPO CTaH 00’ €KTY B yMOBaX HEBU3HAYEHOCTI.
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