MIHICTEPCTBO OCBITU I HAVKU YKPAIHU
HauionansHuit aepokocMiuHUIE YHIBEpCUTET
«XapKiBChbKHH aBlallifHUI IHCTUTYTY»

JATBEP/I’KYIO

IMPOI'PAMA
BCTYIIHOI'O BUIIPOBYBAHHSA

Ha HaBYaHHsA U1 3000y TTS CTyIEeHs JOKTopa dinocodil
3a OCBITHBO-HayKOBOIO NPOrPaMoo
31 creniaabHOCTI

E4 "Hayku npo 3emio"’
(kon Ta HaliMeHyBaHHA)

(ocBiTHA nporpama "JlucTaHUiiiHI aepoOKOCMIiYHI JOCTiKeHHS")

y 2026 poui

XapkiB
2026



BCTYII

Berynne BunpoOyBaHHS Uit 3100yTTS OCBITHBOIO CTyIEHst AokTopa dhisocodii 3a
OCBITHbO-HAyKOBOIO mporpamoio 3i cremianbHocti E4 «Hayku npo 3emuro» (OCBITHS
nporpama "JlucTaHUiNHI aepoKOCMidHI AOCTiKeHHs") BiAOYBa€ThCs BIANOBIIHO 0
«IlpaBun mpuiloMy Ha HaBuaHHs 10 HalioHanbHOTO aepOKOCMIYHOIO YHIBEPCUTETY
«XapkiBcbKUM aBlauifiHui iHcTUTyT» y 2026 poui» y dopMi IHAUBIIYaIEHOIO
MMCbMOBOro (axoBOro ICIUTY, AKUHM NpuiiMae (axoBa ek3ameHaliifiHa KOMICis 3 MeBHOI
CreniagbHOCTI (OCBITHBOI IpOrpamu), CKJan sIKOI 3aTBEP/DKYETHCS HAKA30M pEKTOpa
YHiBepcuTery.

Jlo haxoBoTO icrUTY BXOASTh MUTAHHS 3a TEMAMHU:
o «l'eoiHdopmaniiiHi cucTemu 1 6a3u JaHUX,
o «I'IC anani3 ta nudposa 06podka 300paKeHb,
e «lIpoextyBanHs 0a3 reogaHuX»,
o «®doTorpaMMeTpis Ta AUCTaHIII{HE 30HTyBaHHS»
e «I'IC B 3anauax MOHITOPUHTY»

[lepenix nuTaHb 3a TEeMaMH HaBeJEHHUH y porpami.

Kpurepii ouinoBaHHs 3HaHb

1. PesyapTaT BCTYNMHOTO iCIUTY BH3HA4Ya€Thes 3a 1ukanoro Bia 100 go 200 Garis.
2. Ex3ameHauifiHUit OifleT CKIIagaeThes 3 TECTOBUX 3aBlaHb.
Cepen 3anponoHoBaHUX y OineTi BIAMNOBIAEH HA TeCTOBE 3aBAaHHS BCTYIHUKY CJij
o0paTu OIHY MpPaBHJIbHY.
Pesynbrar ¢paxoBOro icmuTy po3paxoByeThes 3a (hOPMYJIOH0:
80+k*n, ne k — kinpKicTh OaJTiB 32 MpaBWJIbHY BiAMOBIAL HA MUTAHHS, N — KIJIbKICTb
NpaBUIIbHUX BIANOBIAEH).
3. k1o BCTynmHUK oTpuMaB MeHIle Hix 100 6aniB, To BBa)XKaeThCs 1110 BiH HE CKJIAB
ICMIUT 1 10 y4acTi B KOHKYPCi He 10Ty CKa€eThCS.



1. [Tutanus 3a temoro _I'eoindopmauiiiHi cucTemu i 6a3u JaHUX

1. CucteMHui aHali3 reoiHQOpMaLIIHHUX CUCTEM.

CyuacHl TexHiuHl 3aco0u AucraHuiiHoro 3oHayBaHHs. TeputopiansHi piBHi ['1C.
Kitacudikauia I'IC. Tunosa cxemu y3aransHenoi I'IC. Ctpykrypa I'IC. Kinacudikauis dyHKIiM i
iHcTpyMmenTiB ['IC.

2. CucremH ynpa:liHHs 06a3aMu JaHUX reoiHdopMaliiHUX CUCTEM.

Cnocobu nonanus atpuOyTHBHUX AaHUX. CTPYKTypHu Mozeneil gaHuX i dopMaru ¢haiiis..
Bumorn 10 npesncraBieHHs MPOCTOPOBUX JaHUX. TUINM Mojesedl mpocTOpoBUX AaHuX. Moaeni
npeacTaBleHHs rpagiuHol iHdopmauil. Posmoxin mogenedt i dopmaTiB  gaHMx 1O iX
npusHadeHHo. Opranizauis ¢yskuionyBaHHs 6a3 ganux ['IC. Tumu 6a3 ganux aas TIC.
Iepapxiuni 6asu naHux. MepexuBi 6a3m ganux. Pensauifini 6a3u manux. IlpusHauenns i
K1acugikalig cucTeM ynpab/liHHs O6a3zamu aaHux. OyHKIIT cucTeM ynpas/iiHHS 0a3aMu JaHHUX.
CrtpykTypa cucTeM ynpapiiHHs Oazamu ganux. Kpurepil BuOopy cucteMm ynpapiiHHs 6azamu
JAHHUX TIpYW CTBOPEHHI 1HGOpMaLiHHUX CHUCTEM. 3arajbHa CTPYKTypa CHCTEMH YIPaBJIiHHS
0asamu nanux. Posnoain pyHKUioHaJIbHUX O00B’SI3KiB B CUCTEMI YIpaBliHHA 0a3aMU JaHUX.

3. Metoau dopmaiizauii reoindopmaii i 6a30Bi Moael JaHHX.

ITpocTopoBa iHdopmauis B I'IC. PactpoBe nmpeactaBieHHs] TPOCTOPOBUX AaHWX. 3arajbHa
XapakTepucTuka. lepapxiuHa pacTpoBa cTpykTypa. CTHUCHEHHS pacTpoBUX OaHHUX. BekTopHe
NpEeACTaBlIEHHs METPUUYHMX JaHuX. Bubip crnocoby dopmaniszailil i NepeTBOpeHHst CTPYKTYp
AaHux. IHoponoriuna moaens. lepapxiuHa moaens. KBagparomiuna Moaens. Pensuifina moaens.
MepexeBl mozeni. KoopaunatHi npadi. ATpuOytuBHMH onuc. TOYHICTH KOOpAMHATHHX i
arpuOyTUBHUX AaHUX. [Ipunuunu nobynosu moaeneit aanux B ['IC. OcobauBocTi opraHizaiiii
Aanux. OCHOBHI MOHATTA Mojened naHux. BextopHi mozeni. Tonosoriuni moaeni. Pactposi
moze . OBepieiiHi cTpyKTypH. TpUBUMIpHI MOJEN.

4. Ctanmaprtu iHGpacTpyKTypH NPOCTOPOBUX JAHUX.

MixHapoaHi opranizauii no crangaptusauii (ISO). Koncopuiym sinkputux I'IC (OGC).
Meraaani. HauioHanbHi iHQpacTpyKTypH reonpocTOpOBUX JaHUX Y KpalHU.

Jlitepatypa

1. ['eoindopmarniiini cucremu 1 6a3u jgaHux. : Hapy. nociouuk/ C.M, Anzapees, B.A,
Kuuin, O.€. Jlazapesa. — XapkiB: Hau. aepokocm. yH-T iM. M.€. XKykosebkoro “XAlI”, 2017. —
88 c.

2. ["eoindopmaniitni cuctemu 1 6azu gaHux : moHorpadis / B. [. 3auepkosuuii, B. T
bypauexk, O. O. XKenesnsik, A. O. Tepewenko. — Hixun : HAY iM. M. 'o-rouss, 2014. — 492 c.

3. 3auepkoBuuit B. 1., Bbypauek B. I'., Xenesusk O. O., Tepemienko A. O.
['eoinpopmaniiini cucremu i 6asu gauux : mouorpadis. — Ku. 2 / B. [. 3auepkosuuii, B. 1.
bypauek, O. O. Xene3nsik, A. O. Tepewenko. — Hixxuu : HIIY im. M. I'oroas, 2017. — 237 c.

2. llntanus 3a remoro _I'IC anani3 Ta undposa o6podka 300paxkeHb

1. 'eozo6pakenns B I'IC.

Buan reoszobpaxens Tta i1x kiacudikauis Kaprorpadiuna sizyasizauis. Kiacudikauis
€JIEKTPOHHOIO aT1acHOro Kaprorpadgysanusa. Kaproinu. AHamoppo3n. KOMIIOHEHTH BipTyaabHOI
Mozesl MicueBocTi. Bisyanizauis BipTyanbHol Mozeni MicueBocTi. BukopucTanus creniajibHHX
edekriB. Kaprorpadiuni animauii. | lpusnauenns i Buau kaprorpadiunux aniMauiit. Ocob6auBocTi
KOMIIOHOBKH KapTorpacdiuHux aHimauii. Mysisrumenia B I'IC.

2. T'eocemioTtuka.

I'enepainizyBanHs reozoOpaxceHb. TeHIEHUII PO3BUTKY Cy4acHHUX reo3o0pakeHb. Po3ymHi
reonso0paxeHusa. € MHa Teopis reo3o0paxeHs.



3. CyuyacHi inctpyMeHTaIbHI T'IC.

AHaliTHUHI MOXJIMBOCTI cydacHux iHcTpyMmeHTtanpHux [1C. KapTomeTpuuHi onepauii.
Onepauwii  Bubopy. Peknacudikauumsa. Kaprorpadiuna anrebpa. CTaTUCTHYHUMI — aHa3.
[IpoctopoBuii anani3z. OBepieiiHuil aHatiz. AHaliz penbedy. MepexHuil anani3. 30HyBaHHs.
[lpuHuMnu 1 xapakTepucTHKa MeToMiB Kiacudikanii. OO0'extu kiacugikauii. ['eocrtaTuune
mojemoBaHHs. [IpocTroposa iHTepnonsiiss. MoentoBaHHS 11oBepXoHb. [{udpoBe MoaenroBaHHA
penbedy. Tumu mudpoBux moaeneit peapedy. MatemaTuuHi alropuTMH, BUKOPUCTOBYBaH1 A7
IIMP.  Bukopuctanns [IMP. MaremaruyHo-kaprorpadgiyne  Moje/toBaHuHs.  Metoau
nporuosyBaHHs B ['TIC. OTpuMaHHs NpOrHo3HUX ouiHoK. Bepudikauist nporHosy i BUOip MeToy
NporHo3yBaHHs. CUCTEMH MIATPUMKH YXBAJICHHS PILICHb.

4. OrTU4yHI METO/IM BUBYEHHS 3eMJIi 13 KOCMOCY.

PaniomeTpuuHa po3jinbHa 3JaTHICTh, MUTTEBE MoJe 30py. XapaKTEpUCTUKU KOJIbOPY.
BumMiptoBanus xonbopy. Konsoposicts. Konipai Mozeni. BizobpaxeHHs KOJIbOpY Ha MOHITOpPax.
Oco6nuBocTi Ta napaMetpu auciieiB. Ilcuxodizuuni BiaacTHBoOCTI 30py. CnpuHHATTS CBITJA,
OKO, 30pOBI IBJE€HHS, MOJIEb OJAHOKOJIBOPHOI'O 30pY, MOJIE/Ib KOJIBOPOBOIO 30pY.

5. I'padiuni popmaTu. AJIrOPUTMH CTUCHEHHS 300paKEHb.

dizuyHe 1 JOriyHe CTUCHEHHS, CUMETPUYHE | acUMEeTpHUUHe, 3 YTpaTolo iH(opmauii ta 6e3,
aJlanTHBHe, HaMiBajJanTUBHE i HeajanTuBHe KoxyBaHHs, RLE-konyBanua, LZW-cTHCHEHHH,
JPEG — cTuCHEHHS.

6. MaremMaTuyHUN ONUC NTUCKPETHUX 300paKeHb.

binapHi, HaniBTOHOBI, MAaJUTPOBI, MOBHOKOJBOPHI 300pakenHs. IloOymoBa ricrorpamu
posnoaiieHHs sckpaBocteil. [liaBUILEHHS sCKpaBOCTi, KOHTpacTy. IliaBUINEHHS [AETaTbHOCTI
300paxeHb. JIOKHI KOJIBOpH.

7. LllyMOTIpUrHivy BaJIbHI | KOHTY pONIAKPECIION0Yl QIIBTPH.

Jlinifini, HediHiWHI, paHroBi, yacToTHI Metoau ¢inbTpauii mymis. HesniHiliHl onepatopu
BUSIBJICHHSI ITepenaau siCKpaBOCTE.

8. AHas1i3 300pakeHb.

CucteMu po3smizHaBaHHs o0Opa3iB, MoOjedl CHUCTeM pO3yMiHHS 300paskeHb, CHUHTAKCHYHI
METOIH, METOAM, IKi BUKOPHUCTOBYIOTH CIiBBiAHOLIEHHS MiX 00’exTamMu. Bekrop mapamerpis
300paxkeHHs. Meroau cermeHTanil 300pakeHs. OIiHKA SKOCTI poOOTH METOAIB CErMeHTaLil
Kiacrepusanis KoJipHOro mnpoctopy BupolyBaHHs perioHiB, ApoOJIeHHA-3/MTTS MeTtoau,
3aCHOBaHi Ha ornepaTtopax BUAIICHHS KpaiB. Bumijenns oznak 300paxkeHb, sPKiCTHI, NCTOrpaMHi.
BusHauends i BUAM TeKCcTypd. MeToau Ui BUMIpPY | ONMHUCY TEKCTYpH. TeKCTypHI O3HaKw.
CuMBOJIIUHMH oruc 300paxkeHb. Tomonoriuni o3Hak, CTUCHEHHA, YTOHUEHHSA Ta I00y/0Ba
OCTOBa, ONMC .1iHiM, ampokcumauis kpuBuX. Onuc dopmu. Ilapamerpuunuii npoctip Xoxa,

MepeTBOPEHHs JIiHIT y Kpanky, MeTpuuHi TOMOJOIIYHI XapakTepucTHKH, uncino Efnepa,
aHaJITUYHI XapaKTePUCTHKHU, CTIOCiO oTpuMaHHs Habopax Qyp’e-omuciB.
Jlitepatypa

1. T'eoindopmarniiini cuctemu i 6asu nmanmx. [Texct]: HaBu. mociOHuk/ C.M, Amnapees, B.A,
Kuiin, O.€. Jlazapepa. — XapkiB: Hail. aepokocM. yH-T iMm. M.€. XKykoscekoro “XAI”, 2017.
-88c.

2. OcHoBu reoiHpopmaruku. Hapuanpuuil nocionuk. Ceitanunuit O.0., [TnotHuubkuin C.B.—
Cymu: BT/L “YHiBepcurercbka kuura”, 2006. — 295 c.

3. Ilutauns 3a temoro IlpoexkTyBaHHs 0a3 reoaHux

1. ba3u ganux ta daiJoBl CUCTEMH.
Tunosa opranusauist ta ¢yHkuii CYBJI. be3nocepeaHe ymnpapiaiHHS JaHUMH y 30BHILIHINA
mam’sTi, ynpasiiHHsa OydepaMu oriepaTUBHOT NaM’ AT, YIIpaBIiHHS TpaH3aKLisIMU, XKy pHaTi3allis,




niarpuMmka MoB bJI, TumoBa opranizanis cyuyacHoi CYBJI. OcHoBHI 0COGIMBOCTI CHCTEM,
3aCHOBAHUX HA IHBEPTOBAHUX CITMCKAX, I€papXiuyHi CUCTEMH, MEPEIKHI CUCTEMH.

2. TeopetuuHi ocHoBM B/I.

Pensuiinuit niaxin go BJI. basucHi 3aco0u MaHimy/ IOBaHHA pEISLIMHUMH  JaHUMH,
penduiiiHa anrebpa, 3arajibHa IHTepnpeTalis pelsuifiHux orepaliif, 3aMKHYTICTb peaALlidiHOl
ajrebpyu  Ta omnepauli InepeiiMeHyBaHHs, OCOOJMBOCTI TEOPETUKO-MHOKHHHMX —OIepaLiil
pensuidHol anreOpu, creuiaibHi pelsuiiiHi oneparii, pensuiiiHe OOYMCIIOBAHHS, KOPTEXHI
TIEPEMiHHI, LJIbOBI CIIMCKH, peIsiilifiHe YUCIICHHS JOMEHIB

3. IlpoexTtyBaHHs penauiitHux b/I.

IlpoextyBanHs pensuifinux 6a3 JaHUX 3 BHUKOPUCTAHHAM HOpMajizauii, cemaTHyHe
MOJIe/TIOBaHHA JaHuX. 3arajbHa oprasizauis System R, ocHoBu MmoBu SQL. Tepminosoris,
OCHOBHI LI System R Ta iX 3B’530K 3 apXiTeKTypor CHUCTEMH, OpraHizailist 30BHILIHBOT NaM’ATi
B 6a3i manux System R, inTepdelic, cuuXpoHi3auis, )xypHanisauis Ta BCTAHOBJIEHHs. BHyTpiliHs
opratizauis pesuifinux CYBJI. 30epiranHs BigHolIeHb, iHIeKCH, B-mepeBa, XeliupyBaHHS,
KypHaiapHa 1HpopMauis, ciayxOoBa iHpopMmauis. YmnpaBiiHHA TpaH3aKIisIMU, cepiaizanis
TpaH3akuid. TpaHsakuii Ta uijgicHicTh 0a3 JaHUX, 130BOBAHICTh KOPUCTYBayiB, cepiaaizailis
TpaH3aklii. Meroau cepiamizauiil TpaHsakuiil. CuUHXpoOHi3aliiHI 3axOIUICHHA, I'PaHYJbOBaHi
CUHXPOHI3all1i{H] 3aXOIUICHHS, NPEeIMKAaTHI CHHXPOHI3alilHi 3aX0IUIEHHs, TYTIMKY, BUSIBJICHHS Ta
3pyHHyBaHHA, MeTOJ 4acoBux MeTok. JKypnanizauis 3miH bJ/l. XKypranizauis, Oydepizaiiis,
BIAKIT TpaHCAKLi}, BIAHOBIIOBaHHS HIiCJs M’SKOTO Ta )OPCTKOro 30010, hi3UMYHA MOT0HKEHICT
0a3u J1aHuX.

4. Moga pensuiiiHux 6a3 aanux. Mosa SQL.

DyHKUIT Ta OCHOBHI MOX/IMBOCTI, 3allUTaHHSA Ta OMNECPATOPH MAaHIMyIOBAHHS JaHUMHU,
OIepaTopy BU3HAUEHHS | MaHiMyJioBaHHA cxeMoio BJl, BusiBieHHsS OoOMEXeHb WLiNICHOCTI Ta
TPUIEpIB, NPEJACTaBIeHHA 0a3u [aHUX, MPU3HAYEHHS YIIPABISIOUYMX CTPYKTYP, aBTOMATHU3ALlis
JOCTYIy A0 BIAHOLIEHB Ta iX MoJiB, TOUKH 30epiraHHs i BiAKOYYBaHHS TpaH3aKuii, BOY10BaHMI
SQL, aunamiunuit SQL, crannaptusanis SQL. CrangaptHa MoBa 6a3 ganux SQL. Tunu gaHux,
3aC00M BHABJIEHHS CXEMHM, BUSIBJIEHHs TaOJMIli, BUSIBJICHHS CTOBIILS, BUSIBICHHS OOMEXKEHb
uiicHocTi Tabauli, BUABJICHHS YsiB, BUSBIICHHS MpUBLICH. 3aco0M MaHIIy/lOBaHHS JaHUMHU Y
moBi SQL.

5. CYB/I B apxiTekTypi ,,K/li€eHT-cepBep”.

BiakpuTi cucTeMu, KJIIEHTH i CepBEpH JIOKATBHUX MEPEX, CHUCTEMHA apXiTeKTypa ,,KJIi€HT-
cepeep”’, cepBepu 0a3 JaHUX, IPUHIKIN B3aEMOIT MiXK KJII€EHTChKUMHU Ta CEPBEPHUMM YaCTKAMMU.,
[IepeBaru MpoTOKOJIB PO3HECEHOIO BUK/IMKY MPOLEAYp, BAMOTH [0 arlapaTHUX MOK/IMBOCTEH Ta
0a30BOrO MpOrpaMHOro 3abe3neyueHHs KJi€HTIB Ta cepBepiB. CUCTEMH yNpaBiHHA 0a3aMy JaHUX
HaCTYITHOTO MOKOIiHHS, 00’ekTHO-opieHTOBaHi CYBJI. Opienrauis Ha po3mupeHy pensiiiHy
MOJ€ENb, aOCTpakTHI TUNM JaHUX, 3B’S130K 00’ekTHo-opieHTOBaHUX CVYBJl 3 noHaTTaMu
00’ €KTHO-OpIEHTOBAHOIO MiAXO01y, 00’ €KTHO-OpPIEHTOBAHI MOAC/TI JaHUX.

Jlirepatypa

l. ITpoektyBanns 6a3 reomanux [Tekct] : koncnekt Jekuiit / P. E. ITamenko ; Hau,
aepokocM. YH-T iM. M. €. )XKykoscbkoro "Xapkis. aBiau. iH-1". - XapkiB : XAl, 2018. - 155 ¢. :
puc., Tab. - bibmiorp.: ¢. 155. - 50 npum. - [SBN 978-966-662-624-3

2. IIpoexryBanns 6a3 nanux [Tekcr] : HaBu. moci6. no nab. npaktukymy / [. B.
Hlesuenko, 0. C. Manxoc ; Hau. aepoxocm. yH-T iM. M. €. J)KykoBcbkoro "XapkiB. aBiall. iH-
T". - XapkiB : XAl 2018. - 91 c. : puc., ta6ua. - bi6aiorp.: ¢. 90. - 100 npum. - ISBN 978-966-
662-611-3



4. [Mutanus 3a temoro PoTorpamMmerpist Ta AUCTAHLIKHE 30HIYBAHHSH

1. 3akoHM 30pOBOro CIPUHHATTS 300paXKeHb Ta TOYHICTh BUMipIOBaHb MO a€pO3HIMKaM

OCHOBHI MOHSATTS Teopil MEpCIEeKTUBH, MpsMa i 3BOPOTHA (GoTorpaMMeTpuyHa 3aj]aui.
BuMiproBajibHi BJIAaCTHBOCTI a€pO3HIMKIB, UAHHUKH, 110 BILUIMBAIOTh HAa TOYHICTH BH3HAUYCHHS
TeOMETPUYHHUX pO3MIpIB: AucTOpcis, nepemilieHHs ADA, HeBUPIBHIOBaHHS aepohOTOMIiBKH,
Aedopmauis aepo3HIMKIB, BIUIMB KPUBM3HM 3emii i atMocdepHoi pedpakiii Ha 3CyB TOUOK
aepo3HiMKa.  30pOBe  CTNPUHHATTA  aepo3HIMKIB,  MOHOKYJSpHWN,  OIHOKYJIApHUH i
CTEPEOCKONIYHUI  3ip, XapaKTepPUCTHKM, UI0 BU3HAUAIOTH iX  PO3MIABHY  3[aTHIiCTh.
dortorpaMMETpHUHI BHUMIPIOBaHHS, THUNOM [OMHJIOK, BJACTUBOCTI BHIIAAKOBUX ITOMUJIOK
CIOCTEPEIKEHDb, XAPAaKTEPUCTUKU BMIMAJKOBHX BEJIWYHMH, OLIHKA TOUHOCTI (GYHKUIH 3MipsSHHX
BEJIMYHH.

2. AHaJIITHYHI OCHOBH aepodoTorpaMmMeTpil

EnemenTH  aeposHiMKa, AK  LEHTpalbHOI MNpoeKuUii, CHUCTeMH KOOpJAMHAT, LIO
BUKOPUCTOBYIOTbCS B aepodOTOrpaMMETpil, €JeMEHTH BHYTPILIHBOIO Ta 30BHIIIHBOIO
OpIEHTYBaHHS aepO3HIMKIB, 3aJIekHICTh MiXK KOOpJAMHATaMU TOYOK MICIIEBOCTI Ta aepo3HIMKa,
BU3HA4YEHHs €JIEMEHTIB OPIEHTYBaHHS a€pO3HIMKIB I10 OMOPHUX TOUKAX, BUBUEHHS aHATITHUHHX
OCHOB aepodoTorpamMmMmeTpif.

3. AHaJi3 MOOJAUHOKOI0 aepo3HiMKa

Macutab aepo3HiMKy: (3arajibHa (opMmy./a, TOPU3OHTAIBHOIO 3HIMKA, MOXWJIOIO B TOYLI
HYJIbOBUX CIIOTBOPEHb, MOXWJIOIO B TFOJIOBHIM TOYLI, NOXWJIOrO B TOYLI Hadipa, MOXHJIOrO MO
HamnpsMy IOJOBHOI BEPTHKAJ, 110 HallpsiMy TOPU3OHTATi, MUIAHOBOI'O 3HIMKA), 3aJIEKHICTb MIXK
KYyTaMH Ha MICLEBOCTI 1 a€PO3HIMKY, CIIOTBOPEHHS Ha aepO3HIMKY, 3yMOBJIEHI HOro HaXMJIOM Ta
peabedoM micueBocTi. ['eomerpisi naHOpaMHHUX, paldioNoKaliHHX Ta CKAaHEPHHX aCPO3HIMKIB,
BUBUYEHHS METOIMKU aHajli3y M0OJIMHOKOIO aepO3HIMKY.

4. TpaHchopMmyBaHHS aepO3HIMKIB i cTepeodoTorpaMMeTpis.

CyTtHicTb Ta MeTOaM TpaHcdopMmyBaHHs, GoToMexaHiuHWM crnoci6 TpaHchOpMyBaHHS.
dotocxeMu Ta cHocobu I1X BHUIOTOBJIEHHS, (OTOILTAHM Ta TEXHOJOrisE 1X BUIOTOBJICHHS
NEPEHECEHHS] MICLIE3HAXOKEHHsI 00’€KTIB 3 aepo3HiMKa Ha TomnokapTy. CrocoOu 1nodyaoBu
CTepeo Mojesel, B3a€EMHE Opi€HTYyBaHHS CTepeornap Ta 30BHIIIHE OpPIiEHTYBaHHS MOJENI,
CTEpEOCKOMNIYHI TpHJIaad, BH3HAUYE€HHS penabedy MO CTEPEO3HIMKax, BHBUEHHS 3aKOHIB
crepeoeddeKTIB, aHai3 aepO3HIMKIB Ha CTEPEO NpUlaaax.

5. ABToMaru3zallisi GOTOrpaMMETPUUHNUX BUMiPIOBAHb.

Metoaun aBTOMaTu3alii BUMIpIOBaHb KOOpAMHAT OO0 €KTiB, MNPUHUMOM M0OYA0BH
aBTOMATH30BaHOrO po0ouYoro Micus JaeuM@pyBaibHUKa, 1HOOPMALIMHUE 3MICT MaTpHIb
HaBITalllHHUX JaHUX,

6. CytHicTth MeToaiB [133.

OcHOBHI napaMeTpH KOCMIYHHUX 3HIMKIB. di3uka ¢opMmyBaHHS iHQOPMATUBHOTO CUTHATY
IpH 30HIYBaHHI aKBaToOpid, (QITOLUEHO3IB, TIPYHTIB, aTrMocdepu: ONTUUHHWI Jiara3oH;
iH(dpauepBOHUI iama3oH; HAJABUCOKOYACTOTHUHM dianazoH. OcHOBHI Buau anapatypu /33 i3
KocMmocy: ¢otorpadiuni # ¢oToTeneBi3iiiHi CUCTEMH, TeleBi3iliHI cucTemu omrTuuHoro i 14
Aiana3oHiB, CUCTEMH MapajiebHOTO OTJISIAY 3 €JEKTPOHHUM CKaHYBaHHSAM, CKaHyHOUi CHCTEMU
HBY-nianasony, inwi Buam cuctem JI33 i3 kocmocy. TexHiuHi XapaKTepUCTHKH CydacHOI
anapatypu KOCMIYHUX 3HOMOK 3emii.

7. MeTonu TeMaTH4YHOI O AelMbpyBaHHI KOCMIYHUX 3HIMKIB.

OcHoBHI eTanu 00poOKK KOCMIYHHX 3HIMKIB, Bi3yalbHe ACIM(PYBaHHA KOCMIYHHX 3HIMKIB
1 GopMatizauisg AewMPpyBaJbHUX O3HAK, cerMeHTauis 300paxkeHb. BuspieHHs mnepenaiis
3HaYeHb MapaMeTpiB 300paK€HHS, BUAUICHHS IUIAM 1 JIiHIAHO nOpOoTsLDKHUX — 00'€KTIB.
[nentudikauis o00'ekTiB Ha KOCMiIUHMX 3HIMKax. KilbkicHa OLIHKA [TOKA3HHKIB SIKOCTI
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I"'apaHT ocBITHBO-HayKOBOT Nporpamu "JlMcTaHililHi aepokocMidHI goCixKeHHs"
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SAfianme) (iHiuianu Ta npizBuiie)

[Tporpamy po3rnsiHyTO # y3romkeHo Ha BUNTyCKOBil kadeapi Ne 407
[Tpotokon Ne 9 Bim« 9 » 03 2026 p.

3aBigyBau kadeapu Ne 407 = : Onexcanap 'PEBEHD

Anignne) (iHiLianu Ta npi3BuiLe)

[Iporpamy BcTynHOro BUMpoOyBaHHS AJs 3400yTTS OCBITHHOIO CTYIIEHS AOKTOpa
dbinocodii 3a 0CcBITHLO-HAYKOBOIO MpOrpamoro 3i crnetliaibHocTi E4 «Hayku npo 3emiro»
(ocBiTHs nporpama "JlucTaHIHI aepOKOCMiUHI 1OCIiTKeHHS")

Y3romkeHo :

IIpopexTop 3 HayKOBOI poOOTU Caitnana JIOMBPOBCLKA

[
3aBijlyBau BiA/lly acnipaHTypH i = 12 )
JIOKTOPaHTYpPH Wﬂf " T'anna 3AJIHCTIPOBCLKA



