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JAOCBIJ BUKOPUCTAHHSA ITPOI'PAMU GOOGLE EARTH Y
BUKJIAJAHHI 'EOI'PAOIYHUX JUCHHUILIIH

Amnortanisi. [TokazaHO MOXIWBICTh BHUKOPHCTaHHS TEOiH(GOPMANiHHUX TEXHOJIOTIH y BHBUYEHHI
reorpadiqHAX ¥ €KOJOTIYHUX TUCIUILIIH i BUKOHAHHI ITUKITY CIIEIiaTi30BaHUX MPAKTHIHUX POOIT.
Omnucano okpeMi ocobaMBOCTI poGoTH 3 mporpamHuM mpoaykrom Google Earth.Haseneno
NPUKIAIM MPAKTHYHUX 3aBJaHb U CTYIEHTIB, IO OXOIUIIOIOTH TaKi TeMH, SIK JOCIiIKCHHS
maHAmadTHUX KOMILIEKCiB, poOoTa 3 KapTorpadidHUMHU 300paKeHHSIMH, MOOYJA0Ba BHCOTHHX
npodiniB, crBopeHHS (OTOKApT, aHaNi3 CTPYKTYpH NPUPOJHO-3aMOBIAHOrO (OHAY, OLIHKA
TEPUTOPIAJILHOTO MTOUIMPEHHS MNI00AJIBHUX 1 PEeriOHANBHUX €KOJIOTIYHUX MpobieM Toro. Onncano
MOXJIMBI TpPaKTHYHI pOOOTH 3 JOAATKOBUMM IMIapaMH CEpPBICIB TI'€ONPOCTOPOBHX JIAHHX.
BuHCBITIICHO MOXJIMBOCTI BJOCKOHAJICHHSI NMPOBEJCHHS NPAKTHYHUX 1 J1a0OpaTOpHUX pOOIT 3
JMCUHMILTIH reorpadiyHOro i reoekoJI0rivHOro UKITY i3 3acTocyBaHHAM mporpamu Google Earth.

Kawuogi ciosa: Google Earth;nmaBuanbni mporpamu; reorpadiudi AMCHMIUIIHHE, MPaKTHYHA
poboTa; reoindopmariiiina cucrema.

1. BCTYII

ITocranoBka npo6aemu. Po3BuToK reoiH(opMaIliiftHuX TEXHOJIOTIH HUHI Ja€ YUMalio
HOBHX MOKJIMBOCTEH ISl PI3HOIUIAHOBUX MPHPOJHUYUX JOCIIJKEHD 1 reorpadiqHol OCBITH.
BuxopucranHs crerianizoBaHUX TEOCEPBICIB Yy IIKOJIAX 1 BUIIUX HABYAIBHUX 3aKJajiax
JI03BOJISIE CYTTEBO 1HAUBIAYalli3yBaTH HaBUaHHs, Bi3yali3yBaTH CKJIAJHO TOSCHIOBaHI
MIPOCTOPOBI SIBUIA Ta iXHI B3a€MO3B’s3KH, (OPMYBATH B Y4YHIB HAaBHUYKH CAMOCTIMHOTO
NouryKy ingopmarii i i TBOp4oro ocmucieHHs [4]. AKTyaJqbHOIO OCBITHBOIO TCHACHIIEIO €
smiHa 3HadeHHs [1C Bim mpocTHX cHCTEM BITOOpaXe€HHS OO0 HOBUX I1HTEPAKTHBHUX
CEepelIOBHUIIL 3 OJTHOYACHUM YIOCKOHAJIICHHSIM MOXKJIMBOCTEH MPOCTOPOBOTO MOJIEIIOBAaHHS [6].

[Tim gac BUOOpY BIAMOBITHOTO MPOTPAMHOTO 3a0€3MEUCHHS BAXJIMBUMU BHMOTaMHU €
HOro JOCTYMHICTH, MOIIUPEHICTh, TEXHIYHA CYMICHICTh, (PYHKLIOHAJIBHICTH 1 3pO3yMUIHMI
iHTEepdeiic.

OcoOnmBe Miclie TYT HaJSKUTh mporpamHomy mnponaykry Google Earth (Google
[Tnanera 3emiis), KUl MOETHYE B cO0iI 6Aarato MOXIIMBOCTEH K KIACHYHHUX TeorpadiuHux
KapT 1 aepoOTO3HIMKIB, TaK 1 cHemianizoBaHuX TreoiHpopmauiiHux cucteM. Lls mporpama,
nepBUHHO po3pobiieHa mix HasBoro Earth Viewerkommaniero Keyhole Incorporatedyma
npuabana koprnopaiiero Googley 2004 porii, i Bke uepe3 pik craya 3aralbHOIOCTYITHOIO [8].
OxoruoBaHa 3HIMKaMU TEPUTOPIS TOCTIMHO 30UIbIIyBaniacs 1 aetamizyBanacs. [IeBHmil dyac
ICHYBaJIM IOPUINYHI OOMEXKEHHS 11010 BUKOPUCTAHHS MPOTpaMu AP >KaBHUMHU YCTaHOBaMH,
ane Bxke 3 2007 p. Bonu Oynu 3uATI. Tepuropis Ykpainu Oyna MacmTaOHO JeTayli30BaHa Y
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2009p., 1 3 TOrO Yacy IMOCTIHHO 1 Oararopa3oBO 3pOCTAE€ OOCAT 3aBAHTAKEHUX Y CHCTEMY
TeONpPOCTOPOBHUX JAAHUX.

301UIbIICHHST HAMMOBHEHOCT1 1 (PYHKIIIOHAJIBHOCTI caMoOi MpOorpamMHu, a TAaKOX 3HAaYHE
MOKpAIIEHHS TEXHIYHOTOo 3a0€e3MeUeHHs 1 I0CTYITy A0 BUCOKOIIBHIKICHOTO [HTEpHETY cripusie
BCce mupmoMy BukKopucTtanHio Google Earth B ocsithix 3akmamax. Hapasi, Ttake
BUKOPUCTaHHS YacTO OOMEKYEThCS MPOCTHM IIOIIYKOM KIUIBKOX 00’ €KTiB MPHUPOIU YU
comianbHOl 1HPPACTPYKTYpH 1 MpPOKJIaJaHHIM MapmpyTiB MK HuMH. Bomnouac, Google
[Tnanera 3emist 103BOJIsE BUKOHYBAaTH Habarato OibIle Pi3HOMAaHITHUX 3aBllaHb, OCOOJIMBO
IIHHUX JUISl BUBUEHHS reorpadiuHuX TUCHUILIIH. YCHIITHE BIPOBAIKCHHS ITUX 3aBlaHb Y
HaBYAJIBHUU TpoIIec NOTPeOye BiAMOBIIHUX METOJUYHUX PO3POOOK.

AHaTi3 ocTaHHIX AocailkeHb i myOaikamiii. OcHOBHI nmpaBuiia pOOOTH 3 MPOrPaMOI0
Google  Earth onwmcani Ha  odiumiiiHOMy  caliTi  NPOEKTy  3a  aApecoro
http://earth.google.com/support [12¢sHak uYumamo pPO3IiTiB MAOBIAKH IMOKH HEIOCTYIIHI
YKpaiHChbKOI0 MOBOI0. TexHiuHI HIOAaHCH pOOOTH 3 MPOrPaMOI0 BUCBITIIIOIOTHCS B OKPEMUX
CTAaTTAX, HaBYAJIbHHMX MociOHukax [7; 9]. Ha cropinmi odimiliHoro 6yory mpoekTy iHKOJIH
nyOJIIKYIOTBCSI HOBUHHU  (QHTJIIHCBKOI), IO CTOCYIOTBCS OCBITHHOIO BHKOPHUCTAHHS
nporpamMu. YTiM, Ha ChOTOAHINIHIN JeHb Takux 3amuciB jumre 3 [11], i cTOCylOTbCSA BOHU
NepeBaXHO Bizyaunizauii JaHAmadTiB, MPOKIAJAaHHS MapLIPYTIB 1 BIpTyaJllbHUX BiE€OTYpIB
BHU3HAYHUMU MicIsIMu (3 MPHUB’ I3KOK0 1 MpHKIIagaMu 1mo tepuropii CIIIA).

Ha cropiHkax OKpeMHX IHTEPHET-CIIIBHOT OIMCAaHO HU3KY MOXKJIMBHX BapiaHTIB
ocBiTHROTO 3actocyBanus Googlellnanera 3emst. Hampukian, onmucyeTbCsi BUKOPHUCTAHHS
HpOrpaMu JijIsl CYIYTHBOTO TPEICTABICHHS BiJOMHX JITEpPaTypHUX TBOPIB (KoK 3acobaMu
Google EarthctBoproroTscst MapiipyTu moaopokeii roJoBHUX mepconaxis) [5]. B Vkpaini
OJTHUM 3 TOAIOHMX IPOEKTIB €, HANpUKIal, <«IIpPOCTOPOBa LIIOCTpalis» kHUru Jlxomrya
Crnokama «HaBKOJIOCBITHS TTOJIOPOK BITPUIILHUKOM HaoauHII» y popmarti daitmy KMZ, sikuit
y Iporpami J03BOJISIE TPOCTEKUTH OIKMCAHI B POMaHi Micls i IpOWeHI MapIpyTu (OCTYITHO
JUIs CKadyBaHHsA 3a azapecoro. avtura.com.ua/book/189/getfile)Takuii Bug pobotu 3
IPOTPaMoI0 3aKpIIIIOE HABHUYKM KOPUCTYBAHHS, JOTIOMAra€ 3alliKaBUTH Y4YHS, PO3BHHYTHU
MIPOCTOPOBY YABY, aje MpPH I[bOMY BCE XK JIMIIAETHCS OUIbIIEC PO3BAKAIBLHUM, HIK CYTO
HaBYATbHUM.

3a KUTbKa OCTAHHIX POKIB y HAIIOMY OCBITHBOMY CEPEIOBHINI 3’ sSBHJIACS ¥ HHU3Ka
HAYKOBUX MyOJIiKalliid, 10 BHUCBITIIIOIOTH METOAMKY BuKopuctanHs Google Earth aus
O3B’ sI3aHHS OKPEMUX MPHUKIAIHUX 3aBlIaHb. Tak, B YKpaiHChbKOMY TreorpadidHOMY KypHai
omyouikoBano npaiio A. B. MenbHuka [8], npucssiueHy nporpami B acriekTi ii BAKOPHCTaHHS
sk T'IC (ommcano OCHOBHI (YHKIT ¥ MOXIHBOCTI BHKOPHCTaHHS OKPEMHX IHApiB
T€OCKOJIOTIYHOTO 3MICTY, 0JJaBaHHs BJACHUX IIapiB, 00’ €KTIB, MiTOK TOIIIO).

VY mpani M. A. Ympuka [10] BHCBITIIEHO A€sSKi MOXIUBOCTI BUKOPUCTAHHS MPOTPAMHU
JUIS CTYACHTIB TYPUCTUYHUX HampsMiB miarotoBku. Cepen THIB 3aBIaHb, 30KpeMa,
3arpoOIOHOBAHI MOIIYK 00’ €KTIB 1 iX MEperis y pi3HUX peXHUMax, MPOKIAJaHHS BIACHUX
TYPUCTHYHHMX MApUIPYTIB 1 BHUMIPIOBaHHS BIJICTaHEW, MIAKIIOYEHHS TEMAaTHYHHUX
reoiHpopMaliifHuX MmapiB, pegaryBaHHs i 3aBaHTaxeHHs (aitnie KLM, npus’s3ka BiracHux
doTorpadiii Micllb i CTBOPEHHS BIpTYaJIbHOTO BIZICOTYPY.

A. L. TopoBa i3 cniBaBTOpaMy HaBOAUTH MPHUKIIAIN, K 3 TOTIOMOTOIO MPOTPaMU MOXKHA
pO3B’sI3yBaTH MPUKIAAHI 3aBAaHHS JIOCHIIKEHb EKOJOTO-TeorpadivHOro  XapaxTepy,
30KpeMa, aHalli3yBaTH pealbHUN CTaH NOTPUMAaHHS 1 KOH(DIrypamito CaHiTapHO-3aXHUCHUX 30H
HaBkoso mignpuemMctB [3]. Pobora I'. Baiipak BHCBITIIOE THMTaHHS AemM(ppyBaHHS
NPUPOTHUX TIPOLECIB HAa OCHOBI KOcMiuHHMX 3HIMKIB «Google Earth» [1].V crarti
H. I1. Bparina [2] omucaHo aesfKi MOKJIMBOCTI BHKOPHCTAHHsS IMPOTPaMH, 3 akKIEHTOM Ha
0COOJMBOCTSX J0/aBaHHS 1 IPOCTOPOBOI MPUB’ SI3KM BIIACHUX I'€OJJaHUX, CTBOPEHHS BIACHUX
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KapTOCXEM Ha OCHOBI BOYJOBaHUX PacCTPOBHX 300pa’ke€Hb, MPOKIAJaHHSI MApIIPYTIB TOIIO.
Jlist okpemMux orepariiii mojaHi AeTaibHi iIHCTPYKIIII.

Yrim unmano ¢yukmii Google Earthi mmpokux MOKIMBOCTEH X BUKOPHUCTaHHS Y
HaBYAJIBHOMY IPOLEC] JHUIIAIOTHCS I1€ He OMUCAHWMH Y BITUM3HSHIA HayKOBO-METOIWYHIN
JiTeparypi.

Meta 1i€i craTTi — BUCBITJIEHHS TEMaTHKH, 3MICTY H OKpeMHX OCOOJIMBOCTEH
MPaKTUYHUX 3aHATh JUCHHUIUIIH TeorpadigHoro MUKy, MOOYyJAOBaHMX HA BHKOPHCTAHHI
Google Earth.

2. PE3YJIBTATHU JOCJIILIKEHHSA

[epenix MoxnuBUX (YHKUIH 1 3aBAaHb, SKI MOXXHa pO3B S3yBaTH 3 JOMOMOTOIO
nporpamu Googlellnanera 3emis, € HaATO MIKPOKKUM. ToMy B Iiif poOOTI MU 3YMMHUMOCH
JUIIe Ha TUX, AKi Oynmu Oe3rmocepeHhO0 HaMH arpoOOBaHI B MPOIECi BUKIATAHHS IESIKHX
MPEAMETIB TPUPOTHUIO-TEOrpadhiaHOTO ITUKITY.

Cama 0aza 3 MUIBHOHIB caTeNiTHUX i aepohoTo300pakeHb Pi3HUX AUISTHOK 3eMili, 110
CTaHOBHUTH pacTpoBy ocHOBy Google Earth,e yHikaabHHM IHCTPYMEHTOM JUIS BHUBYECHHS
nanowagpmosnascmea, Gisuynoi eeocpagii  pecionie, nanowagmuoi  exono2ii  TOUIO.
MOXIUBICTE  MOOAYUTH  pEAIbHUH  BHUTJIAJ  KOHKpPETHOro  jaHamadrty, TOBIIBHO
MacITadyroun HOro 3a CeKyHIIU Yy JECATKU pasiB, HEPIIKO MOXKE 3aMIHUTH 0arato CTOPIHOK
Creliai3oBaHUX OMHUCIB. BiAMoBiHO mporpamy MOXHA BHUKOPHUCTATH IS TOSICHEHHS YH
BUKOHAHHS 0araThOX THITIB 3aBIAaHb 3 X MPEIMETIB.

Hanpuxnan, 3aBnanHs 10 IPaKTUUHOTO 3aHATTS «AHANI3 OCHOBHUX MUNie 1aHouagpmis
CYX0001y» MOKHA CHOPMYITIOBATH TaK:

— 3HaWUTH 1 TIOPIBHATH JUISHKA THIOBUX JIAHAMA(THUX KOMIUICKCIB 3eMIIi:

a) 30HAIBHUX — AapKTHYHOI ITyCTeNli, TYHIpPHW, MIlIaHUX JIciB, cremy (mpepiii),
TPOMIYHOT TYCTeNi, JEIbTH BEIUKOI piukd; 0) a30HAIbHUX — TIPCHKUX MAaCHUBIB,
KapcToBUX JaHAmadTiB Tommo. (/Ipu ybomy 0151 3HAXOONHCEHHSL KOHKPEMHUX 00’ €Kmis
0yoice 8ANCIUBO KOPUCMYBAMUCH HE PAOKOM ABMOMAMUYHO20 NOWLYKY, A <PYYHUM
nepemiweHHAM no GipMyaibHOMY 2100YCy 3a O0NOMO2010 KIAGIamypHUX CMpIiNoK abo
«muwru». Lle popmyseamume Hasuuku npocmoposozo opieHmyeanms, ioenmugikayii
mepumopiti. 34  MUNOBUMU O3HAKAMU, OYIHIOBAHHS B3AEMOBIOHOWEHb CYCIOHIX
mepumopiti i nomeHyiliHo2o0 MmMpaucepanuynoz2o enaugy. Lo npoyedypy modxcHa
pooumu 3 KilbKOMA pIi6HAMU CKIAOHOCMI. 13 8i000pANCEHHAM wapy NIONUcie ycix
AOMIHICMPAMUBHUX [ NPUPOOHUX 00 €Kkmie i Mmedic, i3 NiOnucamu Jauue sKo20Ch
00H020 KOMROHEHma, abo Jic 83a2aii 6e3 HCOOHUX «NIOKAZOK»),

— 30epertn  300pakennst nux gutstHOK  (Ctrl+Alt+S) B ogHakoBux Macmirabax
(pexomenoosano 6 2-x abo 6 3=, i3 pi3HUM CMYNEeHeM OXONJEeHHs Mepumopit).
Onucaru ¢amii 1 BiAMIHM, BHUSBJICHI TPH Bi3yalbHOMY aHami3i JaHOI THUIIOBOI
nanamadgTHOl cuctemu. HaOmmkeHO OIIHUTH W TOPIBHATH po3Mipu  dammiid 1
MICIIEBOCTEH: a) PIBHUHHOI 1 TipCHKOI AUISIHKH; 0) MaJIMX, CEPEeHIX Ta BHCOKHX Tip;
B) (hroBiaNbHOTO i apuaHOro TUmy naHamadry. Pesyapratu ohOopMHUTH Y BUTIIAIL
TaOUIIi, 110 1a€ YSABJICHHS PO CTPYKTYPY JaHAMAPTHOTO KOMILIEKCY;,

— ommcatu BUsBIEHI (opMmu penbedy, TOB'sA3aHI 3 JaHAM THUIIOM JIaHIMaQTy.
[TosicHUTH B3a€MO3B’ 130K T€OMOP(OIOTIYHUX 1 JaHAMAPTHUX YMOB TOCTIIKYBaHOT
teputopii. [IpoBecTn aHasi3 HasSIBHOCTI €JIEMEHTIB rigporpadidyHoi MEpexi, OonucaTu
ixH1 0cOOMMBOCTI; Kacu(ikyBaT BUSIBIICHI BOJHI 00’ €KTH;

— BUSBHUTH JIOKATI30BaHl aHTPOIIOTCHHI 3MIHU JIaHIIAPTHUX KOMILUIEKCIB, MMOSICHUTH 1X
MPUYMHU 1 OIIHUTH MOMIIUBI TPEH/IU MOJAJBIIOT0 PO3BUTKY TAaKUX T€OCHCTEM.
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BucHoBKH 10 poOOTH PEKOMEHIYETHCSI OPOPMUTH Y BUTJISIII TIOPIBHSHHS TaHUX PI3HUX
BapiaHTIB 1 aHali3y BUABICHHUX MIPOCTOPOBO-YACOBUX 3MiH JIAHAMAPTHOTO KOMILUIEKCY, SKUN
pO3TJIsIIaBCsl.

[ompu 1e, no GaraTbox TepUTOPiK 3emili y mporpami IpuB’s3aHO HE OJHH, a KiTbKa
pI3HOYACOBUX 3HIMKIB, IO J03BOJISIE BUKOPUCTOBYBATH ii Tij] 4ac OI[IHIOBAHHS JHHAMIKH

Puc. 1.IIpuxnao seizyanizayii 3minu niowi i Kongicypayii 00’ ekma 3a 00noOM02010
sbyoosanoeo y Google Eartheepsicy «lecmopuuni snimxu»
(incmpymenm «llepeenno» — «Bobpadicenms 6 uaci»)

KapTtorpagiuna ocHOBa 1 MaTeMaTHYHHI arapar Mporpamu J103BOJISIE IPOBOAUTH HU3KY
JIOCUTh TOYHUX, PEATICTUYHMX BHUMIPIOBaHb KOOPJIWHAT, BiJICTaHEW, KyTiB, MPOTSIKHOCTI
OUIAXiB  TOmlo. Y OE3KOTOBHIM Bepcii BiACyTHA nume (yHKIiS OOYMCICHHS IIION]
(moctymuo y Google Earth Pro)Taki iHCTpyMEHTH MOKHA HIHPOKO BHKOPHUCTOBYBATH ITiJl
Yyac BUBYCHHA 0araTboX AMCLUIUIIH, Y IepIly yepry Tonorpadii i kaprorpadii.

Hanpuknan, mnpaktuuHe 3aHATTS «BusHnauenHs @iocmaweli 1 OCHOBHUX —KYMI6
OpIEHMYBAHHA HA MiCYe80CMi» MOKHA TIOOYAyBaTH Tak:

— yBiiTH B MeEHIO iH(OpMAIIHHOI CHCTEeMH B TIJACHUCTEMY METPUYHO-KYTOBHX

BUMIipIOBaHb;

— MPOKJIACTH Ha KapTi BUOpaHOi agMiHicTpaTuBHOI 00acTi YKpainu (3a JaHUMH CBOTO
BapiaHTy) MIIIOXIAHUI TypUCTUYHUI MapuIpyT, BpaXyBaBUIM iCTOPUKO-KYJIBTYPHI i
npupoHo-reorpadiudi  ocobmuBocTi  gaHOl  MicieBocTi  (mam'sATkM  icTopii ¥
apXiTeKTypH, 3amoBiIHI JUISHKM, BOAHI 00’ €KTH 1 IiKaBl JaHAMA(THI KOMILICKCH
TOIIIO);

— JUIA TIPOKJIAICHOTO MapUIpyTy BU3HAYUTH. JOBXKHUHY 1 4ac MPOXOHKEHHS OKPEMHX
JUISTHOK; a3UMYTH PYXY TYPHUCTHYHOI Ipynu (IpsMi i 3BOPOTHI); TOMYCTHMI MOXUOKH
(-TiHiMHI 1 KYTOBI HEB' SI3KH);

— OIIIHUTHU TPAKTUYHE 3HAYEHHS JTAHOTO CepBicy iH(OpPMAIlIfHOI MOITYKOBOI CUCTEMH,
BU3HAYMTH 1HIII MOXIIMBI C)epu HOT0 MPUKIATHOTO 3aCTOCYBAHHS.

BumiproBanbhi 3acobu Google EarthiorineHo 3actocyBats i s MPaAKTHYHOTO 3aHATTS
«Busnayenns  2i0pon020-MOp@POMEeMPUYHUX — XAPAKMEPUCIUK — PIUK0B8020  bOaceliny»
(mucummaina «Iigposoris cymri»):

— BHU3HAYUTH MEXI1 BO10300pY, aHATI3yIOUN MAJTIOHOK JaHamadTy i abCcotoTHI BUCOTH

BOJIOIUTBHUX JUISTHOK, OKOHTYPHTH iX;

— MOpaxyBaTH MOKA3HUKW TOXWIY 1 MaJiHHA PIYKH, BU3HAYMBINKA a0COIIOTHI BHUCOTHU
MICI[b BHTOKY 1 THpJa, a TaKOX MPOTSKHOCTI piduku (32 JOMOMOTOI0 iHCTPYMEHTY
<QIIISIX », SIKUH TOBHOLIIHHO 3aMiHIOE KYPBUMETp Ha ManepoBiil KapTi);

— BU3HAYMTH KOCQIIIEHT 3BUBUCTOCTI PIUKH, TYCTOTH PIYKOBOI Mepexki OaceifHy ToIo;
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— OOYHMCIUTH TTOKa3HUKH 3aJ1iICHEHOCTI, 3a00JI0YEHOCT, 03€PHOCTI TEPUTOPii BOA0300PY
(He Maroum KOMepIiifHOi Bepcii Mmporpamu, MOKa3HHKH IUIOIII JIETKO BU3HAYaTH,
BUKOPHCTABIIM SIK TAJETKy KapTorpadiuHy CiTKy ab0 X HaKJIaBIIM Ha MOTPiOHY
JUISTHKY HaIliBOpo30pe 300pakeHHsI JOBLIBHOI CITKH 13 3aJJaHUM PO3MipOM KOMipOK).
[Tporpama Googlellnanera 3emis Mae TaKOK MOTYXHY 0a3y MOKa3HHUKIB aOCOTIOTHUX
BUCOT HaJ piBHEM MOps, sKa OXOIUTIOE MPAKTHYHO BCIO TepuTopito cyxozony. Lllompasaa,
OUTBIIICTh ITUX MOKA3HUKIB OTPUMaHI B pe3yibTaTi HE MPSMHUX T'€OJE3MUYHUX BUMIPIOBaHb, a
TUCTAHIIIMHOTO 30HAYBaHHSA 3eMii 3a npomoMoroiro cucrem GPSaapiramii. Ile Mmoxe
M03HAYaTHCh HAa TOYHOCTI MpEACTaBiICHUX AaHuMX (iHOII 3HAYEHHs, HaJaHe MPOrpaMoro, Ha
1,5-2 M BiJpi3HIETHCS BiJl peasbHOr0). YTIM, /s HaBYAJIbHUX IIUJICH Taki MOXHOKH
NEPEBAXHO HE € CYTTEBUMH.

3aBmaHHsA, [0 TPOMOHYIOTHCS JO BHKOHAHHS TiJ Yac MPOBEACHHS MPAKTUIHOTO
3aHATTS «KOMIIJICKCHA TIIICOMETPUYHA OIliHKA TEPUTOPIi» (HaBYaabHI JUCHMILIIHE «OCHOBH
3arajJbHOTO 3eMJIE3HABCTBAY», I eOMOPQOIIOTisN»):

— 3aCBOITH OCHOBHI HaBHYKH POOOTH 3 MOOYTOBU TIIICOMETPUYHOTO TPOodiTr0, BUOOPY
fioro macmradiB i HampsMiB MPOKIAAaHHS, BU3HAUEHHS a0COJTIOTHUX 1 BIJHOCHUX
BHCOT TOYOK 3a JaHUM MpodisieM, BU3HAYCHHS NIepeBuIneHs (puc. 2);

— moOynyBaTl CHUCTEMY TiICOMETPUYHUX Mpo¢dimiB s BHOpaHoi Tepuropii 3a
CyOITUPOTHHUM 1 CYyOMEpHUIIOHAIBHIM HaMpSIMaMH,

— ONHCATH CUCTEMY NMOOYAOBaHUX MPO(DiTiB, BUHAUYMBIIM HAWBUIII 1 HAHWKYI TOUKH,
XapaxkTep 3MiHU penbedy i aOCONIOTHUX BUCOT, TEHACHINT 3MiH MEPEBUINCHD Ta 1HIII
rilICcCOMEeTpUYHI TOKa3HUKH.

[ WLIE
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Image Landsat

Puc. 2. Ilpuxnao 8ioodpasicenns 2incomempusno2o npogiito iHcmpymenmamu
npoepamu Googlellanema 3emus.
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Cnouamky manmioemocsi i 30epicacmocs nompionui. mapwpym (Wisx, Ha ybomy
MANIOHKY — CYOWUPOMHA NHIA MIdHC KPAUHIMU CXIOHOW I 3GXIOHON MOUYKAMU Mepumopii
Vkpainu), a nomim y konmexcmuomy memio eubupaecmuvcs «llokazamu npogine pervegy».
Ilpu yvomy y HUIICHIU 4ACMUHI eKPaHy BUMANLOBYEMbCA BIONOBIOHUN NPOQinb, HA AKOMY,
OKpIM [HWO020, NO3HAYEHI MIHIMANbHA, MAKCUMAIbHA MA CEPeoHs BUCOMA 8 Medcax
BUOPAHO20 WLNAXY, NPOMAICHICMb Mapupymy, Kpymuzua OiiaHku mowo. Ilpu nepemiujenni
KYpCopy 630082C Npoghinio 8i000paxrcaromvcs NOMOYHI 2INCOMEMPUYHI NOKASHUKU OISl
KOHKPEmHOI MOYKU Mapuipyny .

Kaprorpagiuni iHCTpyMEHTH MNpOrpaMHu J03BOJISIOTh HAHOCHTH BJIACHI MapUIPYTH,
MOJITOHU, OO0 €KTH, HAKJIAaJaTH PI3HOMAaHITHI 300pakeHHs Tomo. Hapasi st KOXKHOTO
JIOJJTAHOTO €JIEMEHTa MOJKHA 33/1aTH BJIACHUI KOJIp, PO3Mip, CTHIIb, HIANUC. 3aBISKU LIbOMY
MOJKHA JIeTKO OyayBaTu (OTOKapTH pi3HUX HiIAHOK (puc. 3), MOOYIOBY SKHX MOXHA
BUKOPUCTATU MPAKTHUYHO B Oynb-sKid 13 reorpadiyHuX TUCHMIUTIH. XO0ua, 3a3BHYail, SAKiCTh
BiIoOpakeHHs naneka Bif npodeciitHux kaprorpadiuaux ['IC, BaXIMBOIO € NOCTYMHICTH 1
BIJTHOCHA TPOCTOTA CTBOPEHHS TaKMX KapT, a TaKOX MaKCHMaJbHa BiAMOBIAHICTh peaibHil
00CTaHOBIII 32 PAXYHOK <GKHBOi» 3HIMKOBOi OCHOBH.

s - TOUKK NIXOHONOMYHMX 0BCTEMEHE

@ - sioiravkaLia cTaHy sopolM

g2, - TodkM Bigbopy npob Bogm
O/ 3i CESPANOBKH

K? MicuA Bigbopy Npob rpyHTY

Puc. 3. Ilpuxnao pomokapmu cinbcbKo20 HACENEHO20 NYHKMY, CMEOPIOSAHOI CIYOeHMAMU 3a
donomoeoro incmpymenmis npoepamu Google Earth

Kpim yxe onmcanux (yHKIH, BETUKI MOMIJIMBOCTI JUIsI BUBUYCHHS reorpadiqHux
MpeaMETIB 1al0Th okpeMi BOynoBani y Google Earthudopmariiiini cucremu, npeacrasieHi y
BUTJISAL pi3HUX 1IapiB. [logamMo npuKiIaau BUKOPUCTAHHS AESKHX 3 HUX.

[IpakTrane 3aHATTS «/[OCNIONCEHHS MEMeOPONOSTYHUX YMO8 MepUmopii. pecioHalbHull
ananiz» (HaB4aiIbHA TUCHUILTIHA «METeOpOIOTis 1 KIIIMATOJIOTIs»).

3aBiaHHA Ui IPOBEICHHS TPAKTUYHOTO 3aHATTS:

— CKOPUCTaBIIUCh  JaHUMH  cepBicy  iH¢popmamiiftHoi  cucremun  «lloroga»,

MpoaHali3yBaTH (PaKTUYHUNA CTaH METEOPOJIOTIYHUX YMOB TEpUTOpPIi YKpaiHu.
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Cxknactu Tabmuimo «OCHOBHI METEONMOKA3HUKH MO MicTax YKpaiHHM CTaHOM Ha
201_p.»;

— IPOBECTH TOPIBHAJIBHUNA aHaji3 OTPUMAaHUX JaHWUX 3 TOKa3HHKaMU (HaKTUIHOTO
cTaHy moroju Ha caiirax ['inpomereoueHTpy Ykpainu, rp5.ua, meteo.ua, gismeteo.ua

1T.IL;
— po3paxyBaTH cepelHi KBaJIpaTW4HI BIAXWICHHS OJCPXKAHUX TOKA3HHUKIB BiJ
odiiHHNX METEOPOJIOTIYHUX MMOKa3HUKIB canty ['iapomeTeonieHTpY.

[IpoanamizyBaTi BHSIBJICHI BiJIMIHHOCTi, OI[IHUTH BEIWYHHH BiIXWIIEHb, TOSICHUTHU
MOXIMBI TPUYMHHA OTPUMAHOT PI3HUIII.

[paktuune 3aHATTS dIpobremu 30epediceHts pIOKICHUX MaA 3HUKAIOYUX 8UOI8 (hiopu
ma ¢gpaynu na 3emni» (HaBYaIbHA UCHUILTIHA «3aMOBiHA CIPaBa») OXOILTIOE TaKi 3aBaHHS:

— BioOpa3utu po3nin iHpopmauiitHoi cuctemu «l mo6anbHI MPOOIEMH CBITY», OCBOITH
HaBHYKHU POOOTH 3 MEHIO PO3ILIY;

— MpoaHaJi3yBaTH OCOOJMBOCTI MOIIMPEHHS PIAKICHUX 1 3HMKAaIOYUX BHUIIB (iopH i
daynu Bubpanoro periony 3emii (3a Bu3HaueHHM BapianTtom). Omucatu reorpadidne
PO3MOBCIOKEHHS BUIIB, 3B'I30K apeaiB iX MOIIUPEHHS 3 NEBHUMHU JIaHAMAPTHUMHI
CHUCTEMaMH, 13 CTYIIEHEM aHTPOTIOTEHHOT 3MIHHOCTI TEPUTOPII;

— criacT Tabnuio «BuaM, 10 3HAXOAATHCS Mifl 3arp030I0 3HUKHEHHS B ....(TaHOMY
perioni)». Y Tabauii BimoOpasuTH: 3arajibHy KiIbKICTh 3HHKAIOYMX BHIIB (IIOpH,
opHiTodayHH, iXTiopayHu, KoMax, 0e3XpeOETHUX, CCaBIIIB 32 POJIMHAMH, KITACAMHU,;

— JIaTH PO3TOPHYTY XapaKTEPUCTUKY OJHOTO 3 IIKABUX PIIKICHUX BHUIIB CBOTO PETiOHY
(na BHOIp): apeasl MONIMPEHHS, CUCTEMATHKa, CKOJIOTisl, CIOCIO XHUTTs, (pakTopH, 110
CTPUYHMHWINA BPA3JIMBICTh BHIY, TOIIO;

— TMOPIBHATH OfIep>KaHi MiJ 4Yac BUKOHAHHS MPAKTUYHOI POOOTH pe3yibTaTH 3 JaHUMHU
IHIIIOTO BapiaHTy, MPOAHAII3yBaTH BUSBJICHI BIIMIHHOCTI.

[paktuune 3aHATTS «/JocnioxcenHs npobiemu Oegiyumy numuoi 6oou Ha 3emni ma
sakocmi  pecypcie npicHux 600» (HaBuasibHa AMCHUILTIHA «OCHOBH 3arajbHOT €KOJIOTII»,
«B3aranpHa Tigpooris», «JX0poHa Ta palioHAIbHE BUKOPUCTAHHS BOJJHUX PECYPCIB»).

3aBnaHHs 1O BUKOHAHHS:

— BioOpa3utu po3nin iHpopmauiitHoi cuctemu «l m06anbHI MPOOIEMH CBITY», OCBOITH

HaBHYKHU POOOTH 3 MEHIO PO3ILIY;

— MpoaHaJi3yBaTH CTaH MpobdiemMu AedinuTy YMCTOi MUTHOI BOOU B 0OpaHOMY perioHi
(3rigHO 3ampoNOHOBaHMX BapiaHTIB) 3a IIaHOM: 1) reorpadiuni 0COOJHUBOCTI
BOJHOTO Je(IilUTy B PErioHi; 2) iX B3a€MO3B 530K 3 MPHUPOIHO-KIIMATUYHUMHU Ta
TiIPOreosIOTIYHMMHA  YMOBaMH MiCIIEBOCTI; 3) 30HH €KOJOTriuHOro nuxa (30HU
HaOLIBII rocTporo AedinmuTy pecypciB HHUTHOI BOAM. 4) MOXKIWBI HACIIIKH
nedinuTy BOAHUX PECypCiB Y PerioHi AJisl JTIOAWHHU, BUPOOHHUYUX CUCTEM Ta arpapHUX
KOMIUIEKCIB;

— IMOPIBHATH OfIEp>KaH1 MiJ Yac BUKOHAHHS MPAKTUYHOI POOOTH pe3yibTaTH 3 JaHUMHU
1HIIIOTO BapiaHTy, MPOAHAII3yBaTH BUSBJICHI BIIMIHHOCTI,

— CKJIaCTH MPOTHO3 PO3BUTKY CUTYAIIi] 13 3a0€3MeUeHHSIM BOJAHUMHU pecypcaMu JaHOTO
PETiOHY y BHMAAKY. a) KOHCEPBATHBHOI'O PO3BUTKY MPOoOJIEeMH; 0) pEerpeCHBHOIO
PO3BUTKY IPOOJIEMH; B) KOHCTPYKTHBHO-ONITUMI3aLlifHOTO PO3BUTKY POOIIEMH;

— OIIIHUTH MOKJIMBI NIISXHM 1 HANPSIMKA ONTUMI3aIlii 1 KOHCTPYKTUBHOTO BHPIIICHHS
npobaemu 3a0e3MeueHHs IKICHOI0 TUTHOIO BOJIOIO JAHOTO PETiOHY.

[MpakTu4He 3aHATTS «BusueHHs OUHAMIKU 3MIH HABKOIUUHBLO2O Cepedosuyd y pecioHax
ceimy» (HaB4aibHa qucHUIUTiHA «OCHOBH 3arajbHOI €KOJIOTII») MOYKHA MOOYAYBaTH B TAKOMY
HOPSIIKY:

— BimoOpa3utu po3ain iHdopmamiiiHoi cucTeMH «ATiac 3MiH 3TiJHO TNPOrpaMu

FOHEII», ocBOiTH HaBUYKH pOOOTH B MEHIO PO3JLITY;
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— BUOpat 5 xapakTepHHUX NPOOJEM 3MIHHM CTaHy HAaBKOJHUIIHBOTO CEPEIOBHINA
KOHKPETHOTO perioHy, Hanpukiaa: <« CKOpodeHHs IUIom JiciB», <«JlommupeHHs
MOHOKYJIBTYp B arpapHoMy CeKTopi» Tomjo. KopoTko omucaTd 3MIiCT 1 NPUIHMHHU
BUHUKHEHHS KOKHOT MPOOJIeMH, XapakTep ii perioHaIbHOTO NOUTHPEHHS;

— A OJHI€T 3 TMpoaHaT30BaHUX MPOOJEM CKIIACTH KapTy TMOUIUPEHHS W OIMHCATH
perioHajbHi BIIMIHHOCTI Yy MposiBax, NMPOAHAII3YBaBIIM ii NPUYMHHO-HACIHIIKOBI
(hakTOpY BUHMKHEHHS;

— MOPIBHATH OfIep>KaHi MiJ 4Yac BUKOHAHHS MPAKTUYHOI POOOTH pe3yibTaTH 3 JaHUMHU
IHIIIOTO BapiaHTy, MPOAHAII3yBaTH BUSBJICHI BIIMIHHOCTI.

3. BUCHOBKMU TA NEPCIIEKTUBH NOJAJIBIINX JOCJIIIKEHb

Sk GaumMoO, BUKOHAHHS CTYJCHTAMH MUKy MPAKTHYHUX POOIT 13 3aIy4eHHSIM AaHOI
nporpaMu Mae HeaOusKe 3HaYCHHS Y HaBUaJIbHOMY Ipolieci. 3aBaanHs, Mo Oynu po3polieHi
JUIE BOPOBADKCHHS TiJ 4Yac TMPAKTUYHUX 3aHATh, BUKOHYIOTh MLy HHU3KY HaBYAJIbHHX,
OCBITHIX Ta BUXOBHUX (PyHKIii. Cepen HUX, 30KpeMa, TaKi:

— ¢opMyBaHHS HABUYOK MEPETBOPEHHSI Bi3yalabHOI iH(OpMAIli B CTIOBECHO-OIUCOBY Y

MpoLIeCi aHalli3y BiJIe0300paKeHb,

— PO3BUTOK YMIHHSA TPOBOJAWTH aHaNi3, TOPIBHSAHHS, OIUC, CHHTE3 3i0paHOi
iH(pop™marii;

— 3aKpITUICHHS] MPAKTUYHUX yMiHb 1 HABUYOK POOOTH 3 MPUKIAJHUMH MPOTPAMHUMHU
cepBicamu;

— ¢opMyBaHHS IITICHOT KapTUHU CBITY, YSABJICHHS TIPO CTPYKTypy reorpadidaoi
obononku 3emii, ii pyHKIIT, posib Ta 3HAYCHHS, B3a€MO3B’ I3KH 3 aHTPONocheporo;

— ¢opMyBaHHS CHUCTEMHOTO E€KOJIOTIYHOTO MHCIEHHS W EKOJIOTIYHOTO MIAXOAY 0
PO3B’ I3aHHS MPAKTUYHUX, IPUKIAJHUX, BAPOOHUYHX 3aB/IaHb,

— 3aKpITUICHHS] HABUYOK POOOTH 3 MAaTEMAaTHYHUM arapaToM y X0l aHaTI3y TPUPOTHUX
1 CyCHiIbHUX MPOIIECIB 1 SBUII,

— YMiHHS 31HCHIOBATH TIOIIYK, BUOIP, COPTYBaHHS Ta y3araJbHEHHS 1H(GOpMAIIHUX
JaHKX 32 JAaHOK TEMOIO, 3T1IHO MOCTABJICHOTO MPOOIEMHOTO 3aB/IaHHS;

— HaOYyTTS KOMYHIKaTUBHUX HABUYOK, YMIHHS CIIBIPAIIOBAaTH KOJIETiaIbHO, Y TPYII
(Hanpukiaa, y mpoiieci BUKOHAHHS 3aBIaHb 00 MOPIBHSHHS JaHUX, OTPHUMAaHUX
CTy/ICHTaMH B Pi3HHX BapiaHTax);

— (hopmyBaHHS CUCTEMHU MOPaIbHO-CTMYHHUX 3arajbHOIIOJICHKUAX LIHHOCTEH y mporeci
aHaTI3y MPOSBIB BIUTMBY JIFOJCHKOT MISUTBHOCTI HA TIPUPOAHI CHCTEMH 1 MPOIIECH, IO
MPOTIKAIOTh B reorpapivHOMyY BUMIpI.

OTsxe, BUKOPUCTaHHS MporpamMHoro npoaykry Google Earthy naBuansHOMY mporieci y
BUIIINA IIKOJII O3BOJIUTH CHOPMYBATH y MaiOyTHIX (DaxiBI[iB MPAaKTUYHI BMIHHS 1 HABUYKH,
HEOOXiJHI B ernoxXy iH(GOpMaIifHOTO CYCHIbCTBA, 3aKPIMUTH TEOPETUYHI 3HAHHS, OJepiKaHi
CTYJICHTaMH B TIPOIIECI BUBUCHHS IPUPOJHUYHX TUCIUTIIIH, TOCHIUTH 3B'SI30K MK TEOPIEIO 1
MPAKTUKOIO B CHCTEMI OCBITHRO-HABYAIBHOI 1 BUXOBHOT MisITBHOCTI.
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AnHoTanus. [TokasaHa BO3MOXKHOCTh HCIIOJIb30BaHMS T€OMH()OPMAIMOHHBIX TEXHOJOTHUH TpH
W3ydeHUH TeorpadMuecKuXx ¥ OKOJIOTWYECKMX  AWCHUIUIMH ¥ BBIIIOJHCHWH  ITUKJIA
CHETMANM3UPOBAHHBIX TPaKTHUeCKuX pador. OMUCAaHBI OTAETHHBIE BO3MOXHOCTH pabOTHI C
nporpaMmHbIM TipoaykToM Google Earth.llpusenenst mpumepsl NPakTUYECKUX 3aJaHUN TS
CTYZICHTOB, OXBATHIBAIOIIUX TAKHE TEMbI, KaK MCCIICOBAHUC JIAHAMAPTHBIX KOMIUIEKCOB, paboTy
¢ KapTorpaduueCKUMH U300paKCHHUSAMH, TOCTPOCHHUE BHICOTHBIX MpOQuIeH, co3nanne poToKapT,
aHaIU3 CTPYKTYPHI MPUPOIHO-3AMOBEIHOTO (POHAA, OIICHKY TEPPUTOPHUAIBLHOIO PACIPOCTPAHCHHUS
DIOOANBHBIX W PErHOHANBHBIX JKOJIOTMYECKHX TpobieM W T. 1. OnmcaHbl BO3MOXKHBIC
MPaKTUYECKUE PAOOTHI C JOMOJIHUTEIHFHBIMU CIOSMHU CEPBHCOB ICOMPOCTPAHCTBEHHBIX IAHHBIX.
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OcBelensl BO3MOKHOCTH COBEPLIEHCTBOBAHKMS TPOBEICHHUs TPAKTHYECKUX W JTa0OPATOPHBIX
paboT Mo JUCHUIIMHAM TeorpaMyecKoro M TEOdKOJIOMMYECKOTO IMKIa C IMPUMEHEHUEM
nporpammel Google Earth.

KawueBbie caoBa: Google Earth; yueGHpie mnporpammsl; reorpa@u4ecKkde JIUCIHUIUIAHBL;
mpakTudeckas padboTa; reonHpOpMaIMOHHAS CUCTEMA.
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Abstract. The possibility of using GIS in the study of geqgrial and environmental sciences is
shown. Some features of work with the Google Eadfiware product are described. Possible
practical works with additional layers of serviagflsgeospatial data are described. Examples of
practical tasks for the students are given. Ini@agr, such topics are considered: the study of
landscapes, work with cartographical images, thesttaction of hypsometric profiles, photomaps
creating, analysis of natural reserve fund, assessrof territorial distribution of global and
regional environmental problems, etc. Possibilitésmprovement of carrying out practical and
laboratory works on disciplines of a geographicadl @jeoecological cycle with Google Earth
program application are highlighted.

Keywords. Google Earth; training programs; geographical g@igeés; practical work;
geoinformation system.
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