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OCOBJIMBOCTI HABUYUAHHA
BI3YAJIBHOTI'O AEHIN®PYBAHHSA INOPPOBUX AEPO3HIMKIB
JJIA EKOJOI'TYHOI'O MOHITOPHUHIY

Beryn. Benuka KUIbKICTh OTpUMaHUX HU(PPOBUX 300pakeHb 3 KOCMOCY Ta MOBi-
TPSITHOTO CIIOCTEPEKCHHS CTAaBHTh HOBI 3a/1adui 3 BUBYCHHS OOpoOKH, aHATI3y Ta je-
muQpyBaHHS a€PO3HIMKIB. 3 MOSBOIO HMU(PPOBUX AEPO3HIMKIB MIHSIETHCA CaMUM Mij-
Ximx 1o pemudpyBaHHS Ta 3’ SBISIOTHCS HOBI MOMUIMBOCTI IIIOJ0 OTPUMAaHHS J101aT-
KOBO1, OUThII TTMOO0KOT Ta rpoMizakoi iHGopmarlii. HaBuutucs "yurtatu", nemudpy-
BaTu MUGPOBI 3HIMKU € HAUTOJOBHIIIOK METOK CHEHIaIICTIB, K1 JTOCTIIKYIOTh Ta
BUBYAIOTH reorpadivuni iHGopMarliiiHi cuctemMu.

Buxinni nepenymoBu. AHaji3 OCHOBHUX JOCIIKEHb 3aCBIIUYE, IO MyOsTiKaIii
IIPUCBAYCHI TOJJOBHUM TOHSTTSAM Bi3yalbHOTO Jemu(pyBaHHS aepO3HIMKIB, iX Kia-
cudikaii Ta OCHOBHUM 3ama4am [1-4], ajge BOHM HE BHPIIIYIOTH MUTAHHSA OCOOIHBO-
CTel HaBYaHHS BI3yaJbHOTO JAcIIMPyBaHHS HUPPOBUX 3HIMKIB IS MOKpaIlaHHS
SIKOCT1 PEe3YJIbTaTIB.

MeTo10 CTaTTi € BU3HAYECHHS OCOOJHMBOCTEW HAaBYaHHS Bi3yallbHOTO Aemudpy-
BaHHS ITU(GPOBUX 3HIMKIB, HOTO 3HAUEHHS y 3a0€3MEeUeHHI €KOJIOTTYHOTO0 MOHITOPHH-
I'y JUCTAHIIMHOTO 30HAyBaHHS MOBEPXHI 3eMIIi Ta BUBUCHHI JUCIUILIIH, TIOB'I3aHUX
3 reorpadiyHUMU iHOOPMAIIHHUMH CUCTEMaMH.

Buxnax ocHoBHOro marepiaay. CydyacHUil pO3BUTOK KOMIT'FOTEPHOT TEXHIKHU Ta
iH(OpMAIITHUX TEXHOJIOTIH Ja€ BarOMHI BHECOK y HaBUAJIBHHH MpoIec. Y J0CKOHa-
JICHHSI CyYaCHUX CHCTEM CIOCTEPEKCHHS Ta JMUCTAHIIMHOTO 30HyBaHHS MOBEPXHI

3emui SIK 13 KOCMOCY, Tak 1 3 MOBITPS JA03BOJISIIOTH OTPUMYBATH, 00poOIIATH Ta 30€epi-



rat AaHi y nudpoBomy Burisal. [Ipu BUBYEHHI cTyAeHTaMu (KypcaHTaMH) AUCLUI-
JiH, MOB’A3aHUX 3 JeMU(PPYBAHHIM aepO3HIMKIB, MOCTA€ MUTAHHA OKPEMOrO BH-
BUCHHSI OCOOJIMBOCTEH iX BI3yallbHOTO JAemH(ppyBaHHsA. Y Mpolieci AOCTiIKEHHs Oy-
JI0 BCTAaHOBJICHO [4], 110 CKIaaHICTh Bi3yajabHOro AcimdpyBaHHs MUGPOBUX aepo3-
HIMKIB 0OYMOBITIOETHCSI TAKUMH TOJIOBHUMU (PAKTOPAMH: BETUKOIO KUIBKICTIO PI3HUX
00'€KTiB, MaCKyBaHHAM, MaJIUM MAacIITa0OM 300paK€HHs, YACTKOBO CKPUTHUMHU XMa-
pamu 300pakeHHIMH (A1 GororpadiuHUX 3HIMKIB), HETOCKOHAIOIO SIKICTIO 300pa-
KeHHs. Buxosuu 3 11b0T0, MPY HaBYAHH1 CIIEIIATICTIB HEOOX1AHO OUIbIIE MPUIUISTH
yBaru:

1) BenmuKil KUTBKOCTI PI3HUX MICIIEBUX 00'€KTIB 36MHOI IMOBEPXHI 3 TOYKH 30Dy
TUX O3HAK, BJIACTUBOCTEH 1 B3aEMOBITHOIICHD, SIKI MOJICTIIYIOTh BUKPUTTS 00'€KTIB
Ta 1X pO3Mi3HaBaHHSA y PI3HUX YMOBaX OTPUMYBaHHS;

2) BUBYCHHIO OCOOJIMBOCTEH OTpUMaHHS IUQPPOBOTO 300pakeHHS Ta pOOOTH
O0opTOBUX 3ac00IB AUCTAHIIMHOTO 30HAYBaHHs MOBEepxHI 3emui (JazepHi, ¢ororpa-
¢iuHi, iHbpauyepBOHI, paaioIOKalliliHi, TeIeBi3iitHI cucTemn) [2];

3) 3aCBOEHHIO METOJUKHU JernpyBaHHS;

4) popMyBaHHIO BMiHb I HABUYOK BHKOPUCTAHHS IHCTPYMEHTAJIBHUX MPOTPAM-
HHUX 3aC001B, SIKi MOYKJIMBO 3aCTOCOBYBATH IpH AciudpysanHi [3];

5) po3ymiHHIO popMyBaHHS PO3PI3ZHIOBAIIBHOI 31aTHOCTI B IIU(POBUX TPHUCTPO-
ax (ckaHepax, U poBux GoToamaparax, MoHiTopax) [1].

BizyanpHe nemudpyBaHHS HE BTPATHIIO aKTyabHOCTI, HE3BAKAIOUN Ha IEBHUM
piBeHBb CYy0'€KTHBHOTO NMPUUHATTS pimieHb. KiHIIEBe pillieHHs MpuiiMae JroauHa (1e-
mudpyBanbHUK). HaBiTh mpu aBTOMaTH30BaHOMY JemudpyBaHHI, KOJIU PO3Mi3Ha-
BaHHS 31MCHIOE MaIlIHA, MPABUIIbHE, KIHIIEBE PIIIEHHS — 32 JIFOJIUHOIO.

TakuMm ynHOM, Ha pE3yIbTAT BI3yaIbHOTO ACMIM(PYBaHHS BILUTUBAIOTH. MOPAJIb-
HUH 1 QI3UIHUIN CTaH JIFOAWHY, PO3PI3HIOBAIBHA 3/IaTHICTH il OKa. ICHYIOTH pi3HI Me-
TOJIW 3 BU3HAYCHHS PO3PI3HIOBAIBHOI 37JaTHOCTI OKa JIFOMWHU. J[JIs I[bOTO TPOBOMSTH
Bi3yaIbHUI aHaIi3 M0 3HIMKaxX 3 TECT—00'€KTOM, 1 ITCIsI 0OpOOKH JaHUX BHCTABIIS-

€ThCS OIliHKA Aemu(pyBaTbHUKY [4].



BizyanbHe nemmdpyBaHHS HUPPOBUX aCPO3HIMKIB — 1€ CKIAJHUN MpoIIec,
SKUWA BKJIIOYA€ KOMIUIEKC poOiT. BiH 0OMeXeHHI )KOPCTKUMU paMKaMU 4acy, BUKO-
HY€TbCS B YMOBAaX BEJIMKOI NICUXIYHOI 1 (P13UYHOI HATIPYTH, & TOMY MOTpeOye CTpOroi
HayKOBOi opradizaiiii Ta ympaniiHHsg. BizyanbHe nemudpyBaHHs MudpoBUX aepo3-
HIMKIB TOJISITA€ Y BUBYEHHI LIU(PPOBOro 300paKeHHS 3 METOIO BUSABJICHHS, PO3Mi3HA-
BaHHA W 1HTepIpeTali 300pa)keHUX Ha HUX OO0'€KTIB Ta MICIEBOCTI ILJISXOM BU3HA-
YEeHHS X KIJIbKICHUX 1 IKICHHX 03HaK [1].

Busenenns - novarkoBuil eran nemudpyBanHs. Ha uboMy etani BigOyBaeTbcs
CIpUUHATTS 00'eKkTa 6€3 BIUIMBY MOT0 CYTHOCTI; 30pOBUI aHAI3aTop JAemudpyBaib-
HUKa K O BUPaxOBYE BIIHOIICHHS CUTHAJ/IIyM Ha PO3MIITHYTOMY CErMEHTI 300pa-
KCHHS 1 IOPIBHIOE HOTO 3 JICSIKUM ITOPOTOBUM 3HAYCHHSIM.

Posnisnasanns — npyruit eran nemudpyBaHHS, y TPOIECi SKOTO PO3AUIHHO
CIIPUHMAIOTBCS Ta AHATI3YIOTHCS CKJIAJIOB1 O3HAKH OO'€KTa 1 BCTAHOBIIOETHCS CYT-
HICTh BUSIBJICHOT'O 00'€KTa.

Iumepnpemayis — 3aKIIOYHUN, HAUOUIBIN CKIAMHUN eTam aemudpyBaHHA. Y
IIPOIIEC] SKOTO 3IIMCHIOETHCS aHalli3 1 y3arajJlbHeHHS KUIBKICHUX Ta SIKICHUX XapakKTe-
PUCTHK (03HAK) 00'€KTa 3 METOIO0 BCTAHOBJICHHS MOTO CTaHy, 3HAUYIIOCTI B KOHKPET-
Hili 00CTaHOBIII 1 MPOTHO3Y "yacy KUTTA" 1 Ji.

VY 3aranpHOMY BUTJISI/I TIpOLIEC A (PpyBaHHS CKJIAIA€ThCA 3 YOTUPHOX Pi1BHIB:
1) BBemeHHs B Acmn(pyBanbHy 00CTaHOBKY; 2) CTPYKTYPHHI aHaIi3 i MOMIyK iH(O-
pmaiiii; 3) meranbHMIA aHaTi3; 4) 3arajibHa OIiHKa iHpOpMaIiii.

Ha nepmromy piBHI TpOBOAUTRCS 00JIIK pi3HUX (DAKTOPiB, SKi BUSHAYAIOTH YMO-
BU OTPUMaHHS U(PPOBOTO 300pakeHHA 1 iX BiracTUBOCTEH. [lo HUX BiTHOCITHCS 3a-
rajgbHa 3a/1adya B YaCTHHI 3aCTOCYBAaHHS 3aC001B TUCTAHIIIMHOTO 30HyBaHHS ITOBEPX-
Hi 3eMJ1i, HEOOXi/THAa TOBHOTA 1 JIETaIbHICTh 1H(hOpMaIlii, ¢pizuko-reorpadiuHi yMOBH
MOBEPXHI, MO 30HAYETHCSA, XapaKTepUCTHUKA 3aco0y 30HIYBAaHHS, aepOHABITAIliifHI
YMOBH 3MOMKH, XapaKTepUCTUKH OOJagHAHHS, Ha SKOMY 00pOOIIIOBAIOCH 300pakeH-
Hs1, Ta IPOBOAMTHCS nemmdpysanns [1, 2].

Ha npyromy piBHI 3[1IICHIOETHCS TIONIYK 33JIaHUX CKJIAJTHUX 1 MPOCTUX O0'EKTIB,

crieliajJbHUX 00'€KTIB, 3apajid SKUX 3/1HCHIOBAJIOCS 30HAYBaHHS MOBEPXHI1 3eMIIL.



Ha TtpeTbOoMy piBHI IPOBOAUTHCS aHAII3 1 IHTEpIIPETALlisl 3aJaHUX 00'€KTIB, pO3-
MI3HABaHHS, OLIHKAa CTaHy iX AISUVIBHOCTI, YTOUHEHHS Ta OLIHKA iX B3aemonii (CHH-
te3). IlpoBoanThCS AeTabHUN aHaI3.

Ha yetBepToMy piBHI poOUTHCS KIHIIEBUII BUCHOBOK MPO XapaKTep, BIACTUBOCTI
1 cTaH 300pakeHoi CUTYyallii, 3arajibHa oocTaHoBKa [1, 2].

Bizyanbhe nemmdpyBanHs HUGPOBUX a€pO3HIMKIB 31 CHIOETHCS 32 JOTIOMOT 010
MOHITOPIB. J[JIs AKICHUX pe3yJbTaTiB BI3yaJIbHOTO JAemn(pyBaHHs HUGPOBUX aepo3-
HIMKIB JI0 MOHITOPiB BUCOBYIOTHCSI Taki BUMOTU. PO3MIpP €KpaHy MOHITOpa, po3pi3-
HIOBaJIbHA 3[IaTHICTh MOHITOpa. TOYHICTH BU3HAYEHHS KOOPAMHAT Ta MPUB'A3Ka 10
KapTH 3aJIeKUTh B/l PO3PI3HIOBAIBHOI 31aTHOCTI MOHITOpa. [Ipukianom creriamnizo-
BAHOT'O0 CTEPEOCKOMIYHOI0 MOHITOpA ISl BI3yalbHOTO AemudpyBaHHs IUpoBUX ae-
po3HiMKiB € MoHiTop StereoMirror SD1710.

Po3risitHeMo Tpu TUIIM KPUTEPIiB OLIHKH SIKOCTI aepo3HimKiB (puc.) [6]:

KPUTEPII OIIHKA IIU®POBUX 3HIMKIB
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Hopymennst | Ilopymenns | Ilopymen- IlepeBuiienHs IlepeBuiienHs Creninb me-
Oanancy KOHTPAacTy | HHA YiTKOCTI JA0IYCTUMOIO AOILy CTUMO] pexpurrs ¢o-
Oistoro BiIXUJIEeHHA pizHMLi TO3HIMKIB
ONTHYHOI OCi MacmrTadiB

Puc. Kpurepii OLlIHKH SIKOCTI aepO3HIMKIB

1. HasBHICTh CHOTBOpPEHB, MOB’S3aHUX 3 MOTAHUM BI3yaJIbHUM CHPHHHSATTIM
300paxeHHs:

- IOPYILIEHHS OaJIaHCy OLI0T0 KOJIBOPY 300paKEHHS;



- TIOPYIICHHSI KOHTPAcTy 300pakeHHs (HegocTaTHs ab0 HaJUIMIIKOBA OCBITIe-
HICTb, HEPIBHOMIPHICTh OCBITJICHOCTI IO KaApy 300paKeHHs);

- MOPYILIEHHS YITKOCTI 300paxKeHHs (3Ma3aHICTh, 1e()OKYyCUPOBKA).

2. HasBHICTh CIOTBOPEHB, MOB’A3aHUX 13 MIEPEBHUILEHHSIM JTOMYCTUMHUX MEX 30-
BHILIHBOT'O OPI€EHTYBAaHHA aepOdOTO3HIMKIB:

- IEPEBULIEHHS AOMYCTUMOI PI13HUII MacIITa0lB CYMIKHUX aepo(OTO3HIMKIB;

- NIEPEBULICHHS JAOMYCTUMHUX BIAXUIIEHb ONTHYHOI OC1 aepodOTO3HIMKIB BiJ] Ce-
PEIHBOTO 3HAYCHHS 110 MApPIIPYTY.

3. HasBHICTD yMOB, SIKi HE 33/I0BOJIGHAIOTH BUMOTAaM TEXHOJIOTI] 10 CTEeMeHi Ie-
PEKPUTTS CYMIKHUX aepOo()OTO3HIMKIB.

[Ticnst B1AOOPY AKICHUX 3HIMKIB JOIUIBHO MPUCTYMATU 0 AU (pyBaHHS.

VYeci 3apaui nemudpyBaHHs HUGPOBUX a€PO3HIMKIB PO3AUISIIOTH HA JIBI TPYIIU:

- 3a/1a41 3 OTPUMAaHHS 3arajibHOi 1H(OopMalii MPo MOBEPXHIO 3eMIIi;

- 3aJ1a4il 3 BU3HAYCHHsI HassBHOCTI 00'€KTIB Ha 3eMHIii (BO/IHII) MOBEPXHI 1 iX Xxa-
PaKTEPUCTHK.

[lepmia rpyna 3aga4 BKJIIOYA€ BUKPUTTS JTOPOKHBOIT CITKU, HACEICHUX MyHKTIB,
riaporpadii, pOCIMHHOCTI Ta 1HIIMX €JIEMEHTIB MICIIEBOCTI 1 BCTAHOBJICHHS iX B3ae-
MO3B'SI3KIB, CKJIaJJaHHsSI Ta OHOBJICHHS TomorpadiyHux KapT, poOOTH B reoiHdopma-
WAHUX CUCTEMAX.

Jlpyra rpyrma 3aga4 — 11¢ aepoKOCMiYHa Po3BijKa (CIIOCTEPEKEHHS ), TAKCAIIIS JIi-

Cy, KaJacTpOB1 3HOMKH, MOHITOPUHT €KOCHUCTEM 1 TaK Jaji.

BucnoBkn. JIjis MOCATHEHHS METH IIOJI0 OTPUMaHHA iH(pOpMAaIlii Mpo MOBEpX-
HIO 3eMJli 0COOJIMBO BaXJIMBUM € KIHIIEBHM Tiporiec — aemudpyBanHsa. Po3risHyTo
0COOJIMBOCTI HABYaHHS Bi3yaJIbHOTO Aemu(ppyBaHHs nuPpoBUX 3HIMKIB. Bu3HaueHO
eTanu Aemu(pyBaHHS Ta BUCBITICHO MapaMeTPH, Bl SIKUX 3aJIEKUTh TOYHICTH BH-
3HaueHHs KoopauHaT. OOpoOka Ta nemudpyBaHHs MUGPOBUX 300pa’keHb 3aCTOCO-
BYIOTbCS TIpU BUBUYEHHI Auctuiutid: "/lemudpyBannas aepo3nimkis", "AepodoTorpa-
mMmeTpis”, "ABToMaTtn3oBaHa 00poOka 300paxkens" "I'eoindopmartiiini cucremMu Ta

TeXHOJOrii". SIKicTh pe3ynbTaTiB Bi3yanbHOTO AemudpyBaHHs 0e3mocepeaHbO BILIU-



Ba€ Ha BUBYEHHS aKBaTOpIid, 3a0py/lHEHb MOBEPXHI 3€MJIl, MOHITOPUHIY HACIIJIKIB

TEXHOTE€HHUX KaTacTpOo( Ta €KOJOr1YHOTO CTaHy.

Jlitreparypa:

1. Moucees B.JI., [ToioB M.A. ®otorpammerprdeckas 06padboTka u aenmmppupoBaHUe adpo-
caumkos. Y. Il. — K.: KBBC, 1992. — 336 c.

2. Kpacoscekwmii I'.41., IletpocoB B.A. IHdopmariifHi TeXHOJIOTii KOCMIYHOTO MOHITOPHHTY
BOJHHX €KOCHCTEM 1 MPOTHO3Y BooCTIOKuBaHHS MicT: - K.: HaykoBa gymka, 2003. — 224 c.

3. Kpacoscekuii .51, Auapees C.M., byrerko O.C., Kpera JI.JI. Orpumanns reoindopmaitii 3
Mepeski [HTepHeT A 3aB1aHb KOCMIYHOTO MOHITOPHHTY €KOJIOTTYHOT Oe31eku perioHiB // Exkomorisa
i pecypeun. — 2005. - Bun. 12. — C.100-142.

4. Kubutkun C.A., Uepnsiit C.B. MeToinka OIIEHKH 9KCIEPTOB BU3yalbHOTO aHanm3a // Bic-
HUK MikHapoHOTo cioB’siHChKOro yHiBepcuteTy. Cep. “Texniuni Hayku”. — X.: MCY, 2004. —
T.VII. — Ne 2. — C. 35-37.

5. Matsee 10.H, Kapmanor [[.B. Texnonorus co3mganusi opToOTOIIAaHOB MO a’3podoTo-
CHUMKaM, TIOJIYYCHHBIM C MOMOIIBI0 MajbIX OSCHUJIOTHBIX JIETaTeNbHBIX anmnapatoB // MHpopMma-

g ¥ kocmoc. — 2007. - Ne 4. — C. 61-64.



