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BUABJIEHHA TA JOCHIDKEHHA CYHACHUX EK3OI'EHHUX ITPOLECIB
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Knrouoei crnosa: nemmdpyBanbHi 03HAKH MPOLIECIB, PO3ALTHFHA 3JaTHICTh KOCMO3HIMKIB,
300paK€HHsI MPOLIECIB.

CrnexTp Ta reorpadisi CydaCHUX €K30T€HHHUX IPOIIECIB Ha TepUuTopii YKpainu
CTalOTh O00’€KTOM BHUBYEHHS 0araThbOX HAYKOBUX YCTAaHOB M aKaJeMIYHUX
Jaboparopiii. 3aCTOCOBYIOTh METOJM CTalllOHAPHHUX ITOJBOBUX CIIOCTEPEIKCHD,
nabopaTopHOro (Pi3UyHOTO 1 MaTeMaTudHOro MozemtoBanHs, ['1C-ananizy ta aHamizy
aepokocmivHoi iH(opmarii. [Ipote came mro iH(pOpMAaILiI0 MaJl0 BUKOPUCTOBYIOThH B
€K30JMHAMIYHUX JOCIIII)KEHHIX, OCKUIBKA BOHA YacTO Ba)XKOJOCTYIIHA, MOB’si3aHa 3
HasBHICTIO [HTepHET-pecypciB ab0 HEMAE crieiaiicTiB A i1 paxoBoi iHTepIpeTarii.

AepokocmivyHa 1H(poOpMallisl Ha JAHUW Yac € TUM 3aco00M, SIKUU JO3BOJISIE
BUSIBJIATH TIOIIUPEHHS TPOIECiB, YMOBH 1 (paKTOPH IXHBOTO PO3BUTKY, CKJIQJaTH
JUHAMIYHI psAOd PO3BUTKY €K30M€HHUX (OpM Ta BUKOHYBaTH palOHYBaHHS 3a
IHTEHCUBHICTIO iXHIX IIPOSIBIB.

3acobamu nauctaHIiiHOro 30HAYyBaHHA 3emil (/I33) € MynpTHCHEKTpasIbHI
CKaHEpH, pO3TalIOBaHI Ha OOPTy IMITYYHUX CYMYTHHKIB 3emiii Ta MDKHapOIHOT
KOCMIYHO1 cTaHIlii. B pe3ynbTari ckaHyBaHHS 36MHO1 MOBEPXHI OTPUMYIOTh ITU(PPOBI
300paKeHHsSI B KUIBKOX 30HaX BUIUMOTO W iH(pauepBOHOro crekrpy. lloenHanus
CHEKTPaJIbHUX [1alla30HIB J03BOJISE MIAKPECIUTH Ti YU 1HII OO’ €KTH MPUPOIHOTO
cepeoBHIIA Ha MICIICBOCTI.

CyuacHi €K30TreHH1 MPOIECH BUSBIAIOTh HA MYJIbTUCIEKTPAIBHUX KOCMIUHHUX
3HIMKax 3a psIJOM MpsSMUAX 1 HempsAMHX oO3HakK. [IpsMuM# oO3HaKaMU I1XHBOI
iHTeprperanii € ¢opMa, KoJip, CTPYKTypa 1 TeKCTypa 300pakeHHs, po3MipH 00’ €KTa.
Henpssmumu ~ gemmdpyBaJbHUMH ~ O3HaKaMH  BHCTYHAalOTh  B3A€EMO3B’SI3KH 3
POCIMHHUM TOKPUBOM. 3a (OpMOI0 HAMOUIbIE BUSBISIOTH MPOSIBU MOBEPXHEBUX
KapCTOBUX MPOLECIB, Kl MAIOTh HAa 3HIMKaX XapakTepH1 OKPYIJI KOHTYpH, Ta NPOSBU
JTIHIAHOT epo3ii 32 BUIOBKEHOI XBUISICTOIO (opMOr0. XapakTEPHUMHU TEMHHUMHU
KOJIbOpPaMHU BIJOOPaKAOTHCS HAa 3HIMKaxX Ipolecd 3a00704yBaHHS, a OlTyBaTUMH
KOJbOpaMHU — TIUIONIMHHI 3MHUBM Ta €oJioBl (opmu. [liBKpYIri0-BaJIMKOBOIO
CTPYKTYPOIO 1 IITPUXOBOIO TEKCTYpPOIO 300paKarOThCS TMPOSIBU TpaBIiTAIIHUX
nporieciB. BakimuBe 3HaYeHHS MM  Yac IHTEpIHpeTalrlii Mae BCTAHOBIICHHS
crepeoedeKkTy Ha cTepeomapax aepo(oTO3HIMKIB 1 JOCHIKEHHS 00’ €MHOIO
300pakeHHs MPOosBiB mporiecis [1].

Ha cepemnpomacmTabHnX KOCMO3HIMKaX (po3aiasHOI 31aTHOCTI 30—40 M/mKC)
BUSBJISIFOTH BCl TOJIOBHI TUIM MOP(OCKYJBINTYpH Ta ii €JIEMEHTH, OCOOJMBOCTI
NOIIMPEHHS TEHETUYHUX THUIIB €K30M€HHUX IIPOLECIB, iXHE MOPQOJIOTiuHE
BUPAXEHHS, €KCIO3MI[lI CXWIIB, T'YCTOTY ¥ TIJIMOMHY €pO3iiHOro po3ujieHyBaHHS
TEPUTOPIi Ta iXHI 3B’SI3KM 3 3araJibHUMH TreoMOp(OJOriYHUMU YMOBAMHM; SIKIIO



MOKJIMBO BHU3HA4YalOTh BIKOBI TeHepamii pi3HMX (OpM Ta ITONOTIYHHUNA CKIIaJ
BiIKIAMiB. 3a pesynbTaTamu Aemu@pyBaHHS CKIAJAIOTh CIEIiai30oBaHl OTJISIOBI
KapTH Cy4YyaCHOTO CTaHy W YMOB pO3BUTKY €K30T€HHUX TIPOIECiB, BHUKOHYIOTh
palioHyBaHHS TEPUTOPIi 32 IHTEHCUBHICTIO MPOSIBY MPOLIECIB HA MiJICTaBl KIJIbKICHUX
NOKa3HUKIB. Y BHUIAJKY IHTeprpeTanli NpPUPOJHHUX TMPOLECIB 31 3MEHUIEHHSIM
OTJISIIOBOCTI  3HIMKIB TMOCHJIIOETHCS  POJIb TaKUX O3HAK Jemu@pyBaHHSA, SK
KoH(piryparis ¢opM MposSBY MPOIECIB Ta CTEPEOCKOIIYHI BJIIACTHBOCTI 3HIMKIB, a 31
30UIBIICHHSM OTJISIZIOBOCT1 MOCHITFOETHCS POJIh (POTOTOHY 1 MAJIFOHKA 300paskeHHS [2].

AepodOoTO3HIMKHM 1 KOCMO3HIMKH BEJMKOI PO3JiIbHOI 31aTHOCTI (1-5 M/mKc)
BUKOPUCTOBYIOTh JIJIi  OTpUMaHHS 1HGoOpMAIi TMpo I1HTEHCUBHICTh PO3BUTKY
€K30T€HHUX TeOMOP(OJIOTIYHNX TMPOIECIB HA KOHKPETHUX MAUISHKaX. Ha Takmx
3HIMKax 1HTEPIPETYIOTh OKPEMI MPOSBH MPOIIECiB, 30KpemMa, 100pe pO3PI3HIIOTHCA SK
JUISHKY TUIOIIMHHOTO PO3BHUTKY T'€OMOP(OJIOTIYHUX MTPOIECiB (TUIOMMHHOI €epo3ii,
pPO3BIIOBaHHS IIICKIB, MEPE3BOJIOKEHHS, BIAKPUTOrO KapcTy), Tak 1 JIHIMHOIO
(spoyTBOpeHHs). 3a aepoPOTO3HIMKAMM BHUABIISIIOTH 3B SA3KM MK IPOSABaMU
€K30r€HHUX MpOLECIB Ta reoMOp(OJOriYHUMHU, TEOJOTO-JITOJOTTYHUMHU |
TAPOreoJOoriYHUMU YMOBAaMU IXHbOIO PpO3BUTKY. Lle nae 3mory BHSIBUTH cCTajli
PO3BUTKY €K30T€HHHUX IMpPOIECiB, MOOYIyBaTH €BOJIOLIIHI PAOU iIXHBOIO PO3BUTKY,
KUIBKICHO OIIIHUTH CTYIIHb iXHbOi AKTHMBHOCTI. B XoIl JOCHIIDKEHBb CKJIAAaloTh
JeTajdbHI KapTH, K1 BIIOOpaXarOTh JMHAMIKY PO3BUTKY MPOIECIB 1 JalOTh 3MOTY
BUKOHATHU ITPOCTOPOBUI MPOTHO3 [1].

3acobamu /[33 BUMBUAIOTH JUHAMIYHI CTajlii Cy4aCHHUX E€K30T€HHHUX MPOIECIB —
AKTUBHOTO PO3BUTKY; TUMYACOBOi cTaOumi3amii 1 Mo4YaTKy 3apOCTaHHS; MOBTOPHOI
aKTWBI3allii; MOBHOI cTabumi3amii 1 3aJepHyBaHHS YW 3aJICHEHHS (OpM, a TaKOXK
cTajaito nerpanamii abo pyitHyBaHHS (opM Mmija €0 BTOPUHHHUX MpoIieciB. Jlume Ha
3HIMKax BHSBJISIOTh HOBI IPOSIBU NPOLECIB, OCKUIBKM OTPUMAaHHS JUCTAaHLIMHOI
iH(popMmalli Ta OHOBJEHHS 3HIMKIB BiAOyBaeTbCd 4YaCTINIE, HDK peJaryBaHHS 1
NOHOBJICHHA 1H(QOpMalli Ha KapTax.

Ha tepuropii Ykpainu 3acobamu [I33 moCHIKYIOTh 3aKOHOMIPHI MPOSIBU
MpOIIECiB, TOB’S3aHI 3 T€0JOTr0-reoMop(OSIOTTYHUMU OCOOJIUBOCTSIMU TEPUTOPII.
BucounnH1 paltoHu CynpoOBOIKYIOTh JIIHIMHI PO3MUBH 1 TUIOIIUHHI 3MUBU; Ha BOJIOTUX
HU3MHAX JIOMIHYIOTh TMpOIlECHM 3a00J0OuyBaHHA, a B MEXaX CYXUX HH3UH —
3aCOJIFOBAHHS; y TIPCBKUX pailoHaX TNEepeBa)KalOTh IpaBiTalliiHI IPOIIECH Ta €po3is.
[Tomupenns Ha 3HauyHIM Teputopli YKpaiHW OJM3BKO J0 MOBEPXHI PO3TAIIOBAaHUX
KapOOHAaTHUX IMOPIJ 3YMOBIIIOE IMOBEPXHEBUN KAapCT, PO3MOBCIOKEHHS JIECOBHUX
BIJIKJIQIIB CIIPUYMHIOE TIPOCIIaHHSA, a MIIAaHUX — €OJIOB1 MPOIECH. 3a3Ha4YCH] MPOIIECH
3 PI3HOIO JIETAIBHICTIO BIIOOPAKAIOTHCS HA KOCMIYHUX Ta aepOoPOTO3HIMKAX.

3a xapakTepoM BIIOOpaKEHHS Cy4YaCHHUX €K30T€HHHMX IIPOICCiB Ha 3HIMKax
BUJUISIEMO TaKl TPU BUAM: BUPA3HO OKPECIIEHI, CEPEAHBO BUPAXKEHI 1 C1a00 BUPAXKEHI.
3a3HauuMo, 110 ICHYIOTh MPOIIECH, SIKI B3arajli He BUPAKEH1 Ha 3HIMKAX — I1A3€MHUI
KapcT, JOHHA €po3is, MOPO3HE PO3TpicKyBaHHs. [IpobreMaTHUHUM € XapaKTepUCTHKa
IPOLIECIB, SIKI 3aKPUTI BIJ CHOCTepiraya JiiCOBOIO POCIMHHICTIO a00 aHTPONOre€HHO-
HOPYILIEHI.

Ha cunpHOpO3usieHOBaHMX BUCOYMHAX, sKUMU € Iloainbebki ropOorip’s,
Onumns, 3axigHo-IlpuaHinpoBckka  BucounHa, Bigporu  CepeaHbOpOCiiichKOl



BHUCOUMHHU, PoMeHchka 1 3axigHo-JloHenpka piBHUHH, MPOSBH MPOLECIB € HAWOUIBII
yiTkumu. HaiiGinpine BupakeHHS AiCTanu mpoiecu diHiMHOI eposii. Ha 3niMkax
BUJIUIAIOTHCS OLTYBaTi KOJIbOPH JIITOJOTIYHOIO CyOCTpary, 110 BKa3y€ Ha aKTUBHICTh
OpoLeciB. 3yCTPIYaOThCSA JUISHKA HE3aJEPHOBAHMX CXWIIB 3 TYCTOK CHUCTEMOIO
KOPOTKHUX SIpiB, 3aKJIaJICHUX y KOPIiHHUX Toponax. JlomnHHa Mepeka mpencTaBieHa y
BUTTISAAI GOpM 13 J10OpE OKpPECICHHMMH KOHTYpaMH, BUPOKEHUMHU OpiBKaMu Ta
maumaMu.  KoHTypu — enemMeHTIB  penbedy  MIIKPECICHI  PI3HUMHU — BHJIAMU
IPUPOAOKOPUCTYBAHHS: y JHUIIAX — JIydHa 4d OOJOTHA POCIMHHICTb, HA CXHJIAX —
JicoBa (4arapHMKOBA), a Ha MIKIOJUHHHUX IMOBEpXHAX — puuis (puc. la). Ha Ttakux
BHUCOYHMHAX JOOpE BUPI3HIIOTHCS HABITH (IIFOBIaNIbHI (DOPMU TIEPIINX TOPSIKIB.

Ha cmabo- 1 cepelHbOPO3WIEHOBAaHUX BHUCOUYMHAX —  BOJIMHCHKIH,
Tepnomninecekiii, XwmenbHuUIbKIM, [liBHIYHO- 1 [enTpanpHO-IIpUAHIIPOBCHKINA 1
[Ipra3oBChbKid, YITKUMU OLTyBaTUMU CMYTaMH HpPOSIBISIOTHCS IUIOIIMHHI 3MUBU Ha
MOJISIX Ta €pO3iitHi pO3MHUBH (puc. 16). Ha 3HiMKax BHUIHO, III0 BOHHU MPUYPOUYEHI IO
NPUIOJIMHHUX CXWIIB, 3alHATUX puuieto. JlonMHHAa Mepeka cepeJHbO BHUpakeHa 1
BUSIBIISIETHCSL 32 TMEPE3BOJIOKCHUMH JHHUINAMHU 13 JTy4YHO-OOJNIOTHOIO 1 Jy4HOIO
pOCIMHHICTIO Ha (oHl puui. DmioBiaibHl (HOPMHU MEPIIUX TMOPSAKIB MOXKYTh

pOSOpIOBaTI/ICB a6o 6yTH MEKAMH YTiflb, 1 TOAI C1a00 YMTAIOTHCS HA 3HIMKAX.
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Puc. 1. BimoOpaxeHHs posiBIB €pO31MHUX MPOIIECIB HA KOCMO3HIMKAX CEPEIHbOTO PO3PI3HECHHS:
a — Kyn’ssHebka piBHMHA Ha XapkiBIuHi; 6 — Topenbka piBHHHA Ha JloHeU4YHHi.

Benuki 1oauHU piK TPETHOTO 1 BUIIMX TOPSAKIB B YCIX perioHax YKpaiHu
n00pe BUpakeH1 Ha 3HIMKaX. Ha KOCMO3HIMKax BEJIMKOTO PO3PI3HEHHS CIIOCTEPIraloTh
xapakTep (IIIOBIAIbBHUX MPOIECIB Ha iXHIX Oeperax — 6eperoBy epo3ir, aKyMyJIsIIi0
MaTepiainy, 3a0ojiouyBaHHS. BuIHO cTaBkHM, OCTpOBM B pyciax, MNOOIYHI, MICI
pO3IUBIB piK, cTrapuii. [Ipore wacTo mporecu 60KOBOi €po3ii € ci1abo BUpaKCHUMH Ha
3HIMKax, Ha BIIMIHY BiJ MpPOIIECIB aKyMyJIAllii, 0 PO3MI3HAIOTHCA 3a CBITIIUMH
BiJITIHKAMU BIKJIQJIEHOTO MaTepialy moOIu3y pycia.

VY mexax [lonmicbkoi HU30BUHU, AESIKUX MIOCKUX TUISTHOK PIBHUH Ta HMIMPOKUX
MEPE3BOJIOKCHUX JIHWI JOJIUH UYITKUMH € JUISHKH, 1€ TPOXOIATh MPOIECH
3a0onouyBaHHs. [IposiBM 1uX MpoIECiB HA HE3ATICHEHUX MICIIEBOCTSIX BUSBISIOTH 32
IUISIMAMU XBWJISICTHUX KOHTYPIB TEMHIIIUX KOJIbOPIB, HIK MPUJIETJl AUIAHKYU (puUc. 2a).
BoHU po3BUBaOTHCS K HA MEKUPIYUSIX Y 3HUKEHHAX pesbedy, Tak i1 B qonuHax. s



igenTudikamii mpoueciB 3a00J0YyBaHHS MiJ JICOBUMH MacHBaMH BUKOPHCTOBYIOTh
TOJIOBHO HEMpPsSMI O3HAKW. TakuMU O3HAKAMH € TIOMIHUPEHHS HU3BKOPOCITUX
JepeBOCTaHiB (IMIJIICKY 1 YarapHUKiB) 3 MaJiOl0 TUIOLICI0 KPOH, a TaKOX HECYIIIbHA
3IMKHYTICTb JIICOBOTO ITIOKPUBY.

Pi3ko okpecieHMMH Ha KOCMO3HIMKax € MpOsSBU IMOBEpXHEBOro kapcry. L1
NPOSIBU IIUPOKO po3moBcrokeHl Ha [IpyT-JlHicTepchbkoMy MeEXUpid4i, Y IMiBISHHIM
yactuHl BomuHcbkoro Ilomicest, Ha 3axigHid okonuil IlominbChKOi BHCOYMHH.
XapakTepHuMu JAemHupyBaIbHUMH iX O3HAKAMH € OKPYIJIICTh KOHTYPIB, YITKI MEXI1
Ta HACUYEHI TeMH1 BiATIHKU (poToToHy (puc. 20). Skmo ¢opmMu HETrIUOOKI, TO BOHU
cmabo Bupaxkeni Ha 3HiIMKax. Kapcr nwa BayTtpimuboMy mnacmi Kpumcekux Tip
CEpENHbO BUPAKEHUH, BUNUIAETHCS HI3IPIOBATOIO MOBEPXHEIO BEPIIMH.
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Puc. 2. TlposiBu mporieciB Ha KOCMO3HIMKaX BEJIMKOTO PO3PI3HEHHS:
a — rporecu 3a007104yBaHHs Ha BepXHborpumn’ STChKiil HU30BUHI; 6 — KapcT Ha JIbBIBCHKOMY ILIaTo.

VYV ripcbkux paiionax KapnaT mnposiBM  OpOLECIB  YITKO BHpPaKEHI Ha
HE3aJIICHEHUX JUISTHKAX, a Mij] MOJIOrOM JIICY YMTAIThCs €j1abo, 4acTo 3a HEMPSIMUMHU
O3HAaKaMM. IX ineHTudiKye HEOJHOpiZHA TOBEpXHA 300paKeHHS KPOH JEpeB i3
Xa0TUYHO PO3TAIIOBAHUMU BETMKUMH 1 MAIIUMHU MPOTATTMHAMHU.

Takum unHOM, 3aco6u JI33 € TUM IHCTPYMEHTOM, KM Ja€ 3MOTY JOCIHIIUTH
XapakTep MPOsIBIB CyYaCHUX €K30T€HHUX MPOIIECIB, iIXHE MOMTUPEHHS Ta IHTCHCUBHICTD

PO3BUTKY.
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