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OunctaHuMoHHOe 30HaAupoBaHue 3emnu (433)

TepMuH «IMCTAHIIMOHHOE 30HIUPOBAHUE
03HAYaeT 30HAMPOBAHUE MOBEPXHOCTH 3eMJIH U3
KOCMOCA C HCI0JIb30BAHUEM CBOMCTB
3JIEKTPOMATHUTHBIX BOJIH, U3J1yYaeMBbIX,
0TPaKaeMbIX UJIH paccenBaeMbIX
30HAMPYEMbIMH 00bEKTAMHU, € HEJbI0 JYYIIEro
pacnopsizkeHust MIPUPOAHBIMH PecCypcamMu,
COBEPUICHCTBOBAHUSA 3€MJICIIOJIH30BAHUSA U
OXPAaHbI OKPYKAKILNEH CPEabI.

Ipunyunwi, kacarwwuecs OUCMAHUUOHHO20
30HOUPOBAHUA 3eMIIU U3 KOCMUUECKO20
npocmpancmea npunsamesl pezoroyuen 41/65
I'enepanvnoit Accamoneu OOH om 3 dekabps
1986 200a
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OunctaHuMoHHOe 30HaAupoBaHue 3emnu (433)

JIMcTAaHIIUOHHOE 30HAMPOBAHUE — NEPEBO AMEPUKAHCKOI0 TEPMUHA
«Remote Sensing», KoTopbIii 0003HAYaET B 00HIeM, HAH0O0J€e IIHPOKOM €ro
CMbICJIe, H3YUYeHHE 00HLEKTOB HA PACCTOSIHUH, T. €. 0€3 HEMOCPeACTBEHHOT 0
KOHTAKTA MPUEMHBIX YYBCTBUTEJIbHBIX 3JIEMEHTOB annapaTypsbl (1aT4ukoB
WJIM CEHCOPOB) € MOBEPXHOCTHIO HCCIEAYEMOT0 00bEKTA.

A3poghomocvemxa Kocmuueckan cvémka Iloogoonas ¢pomocvémka
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XpoHonorna ocHoBonosmnararwmx Hay4yHbiX OTKPbITUX

JucranmuonHoe 3ouaupoBanne (/I3) — moaydyenue nHpopManuu 06 00beKTe 1Mo
TAHHBIM M3MEPEHU M, C/ICJJAHHBIX HA PACCTOAHUHM OT 00bEKTA, T. €. 0e3 NPSAMOro

>

KOHTAKTA C 00bEKTOM.

Haubos1ee Ba)KHBIM H300peTeHUEM JPEBHUX BPEeMEH
SIBJISICTCS KaMepa-00CcKypa, ee MOXKHO CYUTATh
MepPBbIM CPEACTBOM AUCTAHIIMOHHOIO 30HAMPOBAHMS,.
IIpuHIMNHATBLHBIM MOMEHTOM B IAHHOM CJIy4ae
ABJISIJIOCH TO, YTO HE OBLJI0 CITOC00a
HEIMOCPEeJACTBEHHOM 3aNiCH U300paKeHus.

1614 r. Angxeno Cana oOHaApPYKWJI, YTO COJIM cepedpa
TEMHEIOT MNP BO3AeliCTBUU COJTHEYHOI0 CBeTa. JTO
OTKPbITHE UMeeT NPUHIUNNAIBHOE 3HAYCHHE 115
nocJjieAyrumero pa3putus gpororpaduu.

1666 r. Ucaak Hb10TOH, JKCTIEPUMEHTHPOBABHINIA B
TO BpeMsl ¢ IPU3MOii, 00HAPYKUJI, UTO C €€ NOMOIIbI0
CBeT MOKET ObITh Pa3J10KeH HA Pa3HOIBETHbIE
cocTrapJsiiomue. Bo3HUKaeT NMOHSATHE O CIIEKTPe.

1777 r. Kapa Buabreasm Illeesne o0HapyxuJi, 4T0
XpoMmar cepeOpa, TeMHEKIIUA 110/ BO3IeHCTBHEM
COJIHEYHOI'0 CBETa, MOKET ObITh CMBIT AMMHAKOM.
IIpu 3TOM OCTAOTCHA TEMHBbIE HEAKCIIOHUPOBAHHbIE
KPHCTAJUIBI XpoMaTa cepedpa, Tem cambIM opMupys
«(pUKCHUPOBAHHOE» U300paKeHue, ABJIAIOICeCH
NpeaecTBEeHHUKOM (pOTOMaTepPHuaJioB.

By, Jlecatas Mexxaynapoanas Illkona-cemunap «CnnyTHUKOBBIE METOIbI 1 CHCTEMBI HccienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.

© 2019, 'l PAH, MI'TY, C.A. Jlebenen



XpOHOﬂOI'VIFI OoCHoOBONMoMararowmnx HaqubIX OTKprTVIVI

< 1800 r. YuabsaMm Iepienb mokasaj HaJu4ue
nHppakpacHoro nzayuenusi (MK), momecTun
TEPMOMETP Cpa3y 3a KPACHOM M0OJI0COM BUIAUMOTO
CIEKTPAa, MOJYYeHHOI0 MPH MOMOIIU MPU3MbI.

< 1802 r. Tomac FOHT BBIABHHYJ OCHOBHbIE
nojoxxeHus: koHuenuuu FQura—TI eabmrosbsua o
TEOPUHU LBETHOI'0 3PCHMS HA OCHOBE TpeX
OTAEJbHBIX HA00POB K0JI00YEK B ceTYaTKe I71a3a,
«HACTPOCHHBIX» HA KPACHBIH, CAHUH U 3eJICHbIN
BeTa.

< 1841 r, Taab60T 3aperucTpupoBaJj MaTeHT Ha
HEraTUBHO-TO3MTUBHBIN CIIOCO0 CO3TAHUS
(poTOCHMMKOB. 3anIaTEHTOBAHHOE U300peTeHME
Tans00Ta, mo cyru, asasercd ¢gororpadpuyecKum
MPoLEeCcCOM B €ro COBpeMeHHOM noHuMaHuu. C
TOYKH 3PEHMS JUCTAHIIUOHHOTO 30HIUPOBAHMSA
3TO U300peTeHue MO3B0JIAJI0 MPOBOANTH
ABTOMATH3MPOBAHHYIO 3aIUCh MHpOpManu 00
00beKTaX, HAXOAANIMXCH HA PACCTOSIHUH.

< 1863 r. [xkeiimc K. MakcBeJ pa3padoTa
TEOPHUI0 JJIEKTPOMATHUTHOIO noJisA. B
COBPEMEHHOM KOHTEKCTEe JUCTAHIIMOHHOTO
30HAUPOBaHUs 3eMuid ypaBHeHus MakcBesia
SIBJISIIOTCSL (DYHAAMEHTAJIbHBIMH.
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XpoHonorna BOSHUKHOBEHUA U pa3BUTUSA
a’apocCHLEMKU 3eMnu

(I'.@. Typnawon,1858)

S ——

Hao Bocmonom (1.Y. Bneux ,1860)

=

=

1858 r. IN'acnep-Peankce Typuamon (Hagap)
nmojy4aer nepsbiii aspogorocunmok Iapumxa ¢
NPUBSA3HOI0 a3POCTATA ¢ BHICOTHI 00J1ee 350 M.

1861 r. ¢poTorpad Tomac CaTToH BMecTe €
keitmcom Kiaapkom Makcsesiom
NMPOAEMOHCTPUPOBAIH METOAbI MOJyYCHH
HBETHOT0 M300pPaKeHH sl C MCIOJIb30BAHUEM
KPACHOI0, CHHEro, 3eJICHOr0 U JIUMOHHOIO
CBETO(PUIBLTPOB.

1873 r. I'epman Dorejib 00HAPYKWUJI, YTO IyTEeM
3aMaYUBaHUs IaJIOTeHUI0B cepedpa
(1yBCTBUTEJbHBIX K CHHEMY CBETY) B
Pa3JMYHBIX KPACUTEJISIX
CBETOYYBCTBUTEJIBLHOCTb MOkKET ObITH CMEIIleHA
B CTOPOHY 00Jiee JJIMHHBIX BOJIH, UTO MPUBEJIO K
OTKPBITHIO BO3MOKHOCTH MOJIY4Y€HUsI CHUMKOB B
O1mKHer MHPPaAKpPacHOU 30HE
3JIEKTPOMATHUTHOTIO CIIEKTPA.

1887 r. B 'epMaHum Ha4YaJIM IKCIIEPUMEHTHI 110
apodorocremke u GoTOrpaMMeTPUUYECKONI
00pad0TKe CheMOYHBIX MATEPHUAJIOB JIJIA
U3MEpPeHUus METPUUYECKUX XaPAKTEPUCTHK
YYaCTKOB JIECOB.
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XpoHOonorna BOSHUKHOBEHUA U pa3BUTUSA
a’apocCHLEMKU 3eMnu

1889 r. Aptyp bartyT caesian nepBblii 23po(pPOTOCHUMOK
C UCMOJIb30BAHMEM BO31YIIHOI0 3Mesl.

1897 r. Anbdpenom HobGesiem ObL1 moJIyueH nepBblii
a3po(OTOCHMMOK C MCI0JIb30BAHUEM PAKETHI.

< 1899 r. xxopaxk UcTMaH BBINMYCTHII
HUTPOLEJIIJ03HYI0 IIJIEHKY, KOTOPas Mo3BoJisijia 0e3
MOTePH Ka4eCTBA CHUMKOB 3aMEHUTH CTEKJISIHHbIE
IJIACTHHBI, MCI0JIb3yeMble B TO BpeMsl B KauecTBe
MOJIOKKM VI (pOTOMATEPHAJIOB.

< 1900 r. Makc Ili1aHK OTKPBLI MaTeMaTH4ecKoe
onucaHue a0COJIOTHO YEPHOI0 TeJa, 32JI0KUB OCHOBY
JJIS TIOCJIeAYIOIIEr0 Pa3BUTHSI KBAHTOBOM MEeXaHUKH U
METO/0B 00PadOTKM JAHHBIX IMCTAHIIMOHHOT O
30HIUPOBAHUA.

< 1903 r. 6aBapcKkmne BOeHHbI€ HCMOJIb30BAJIN TOJy0el 1151
NnoJiy4eHus a3poporocHuMKOB, a FOaus HeinOponn
3alaTEHTOBAJIA YCTAHOBKY (pOTOKAMEpPHI HA TPYIAHU Y
roJjryos.

< 1903-1904 rr. cocTOINCH 3HAMEHUTHIE MOJIEThI
Yuaoypa u Opsuiia Paiit (6parbeB Paiit). OHu
BIIepBbI€e MOAHSUIACH B BO3AYyX Ha caMoJieTe, HCIOJIb3Ys
roproyee TOIJIHBO.
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XpoHONorma BO3HUKHOBEHUA U Pa3BUTUSA
a’apocbLEMKU 3eMnu

< 1906 r. Aas6epT Moa moay4uusa a3po¢oTOCHUMOK ¢ BbICOTHI 0K0J10 800 M ¢
HCI0JIb30BAHMEM PEAKTUBHOM PaKeThl, pA00TAIONIel HA CXKATOM BO31YyXe.
Kamepa Obli1a BO3BpallieHa HA 3eMJII0 HA MapallioTe.

< 1906 r. [Iikopax P. JloypeHc, SKCIIepMMEHTHPOBABIIHIA ¢ KaMepaMu
(HeKOTOpbIe U3 HUX BECHJIN COTHU KHJIOTPaAaMMOB) MPOU3BOANI 3P0 0TOCHEMKY
3emuieTpsiceHusi B CaH-®paHIMCKO ¢ BHICOTHI 0k0J10 600 Mm.
— , _

A3pogpomocvemka

| Can-®panyucko nocie

, ' | semnempacenus ¢ 1906 200y
: J SN ([orcopoac P. Jloypenc, 1906)
1907 r. Orwoct u Jlyn JIrombep pa3padoTajn mMpocTyr0 CUCTEMY LIBETHOM
(l)OTOFpa(l)I/H/I 1 peajn30Ba/in €€ B 35'MI/IJI.]'II/IMeTpOBOM CraHjaapre.

1909 r. Yuaoyp PaiiT moy4yus1 nepBbie a3poGoOTOCHUMKH € UCNO0JIb30BAHUEM
caMmoJieTa.

1915 r. eliTenaHTOM-IOJIKOBHMKOM Bpabasonom B corpyanuvectse ¢ Thornton
Pickard Ltd. 6p111 pa3padoTaHbl H H3TrOTOBJIEHBI TEPBbIe a3podoToaANNmaPaThI.
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XpoHonorna BOSHUKHOBEHUA U pa3BUTUSA
a’apocCHLEMKU 3eMnu

< 1919 r. Hayagdach KaHAACKAA
mporpaMMa KapTHPOBaHHSsI JIECOB
C HCI0JIb30BAHUEM a3POCHEMKH.

< 1920 r. nosABHIMCH MePBbIe KHUTH
o xemuppupoBaAHUIO
A3POCHUMKOB.

< 1924 r. Mannec u I'ogockmnid
3aNaTEHTOBAJIHA MHOTOCJIONHYIO
(doTomIeHKY.

< 1931 r. kanutan Aab0epT B.
CruBeHC pa3BuJ HHPPAKPACHYIO
YYBCTBUTEJIbHOCTh ()OTONJICHKH.

< 1936 r. CTuBeHC BMecCTe ¢
KAIMUTAHOM AHJAEPCOHOM
oJIy4uJI nepsbie pororpadpun
(pakTHYeCcKO KPUBU3HBI 3eMJIN
CO CBOOOIHO JICeTALIIET 0
BO3YLIHOI0 IAPA C BHICOTHI

22 065 m.

< 1942 r. Kodak 3amaTenToBaJ
nepBym ncesaousernyrw NK-
YYBCTBUTEIbHYIO ILUIEHKY.
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XpoHonorna BOSHUKHOBEHUA U pa3BUTUSA
a’apocCHLEMKU 3eMnu

< Bropas MmupoBasi BoliHa mpuBeJia
K Pe3KOMY Pa3BUTHIO
a3po(oToCHEMKHU U METO10B
UHTepnpeTanuu
a’3pooTocHUMKOB. I'epmanus
BIIEPBbIEe IPUMEHUJIA
a’pogoropa3BeKy AJIs pelIeHUus
TaKMX 32/1a4, KAK OOHapy:kKeHHe
U naeHTH(UKANNA BPaKECKOI
TEXHUKH, OLlEeHKA IJIyOMH 1J14
BbICA/IKM MOPCKOTIO IeCAHTA,
OLICHKA XaPAKTEePUCTHK
PACTUTEJbHOCTH U MOKAa3aTeJiel
MPOXOAMMOCTH TEPPUTOPUIL U AP.

Cegacmonons, 1941 nemeykasn aspocvemxa Kanunun (Teepo(, 1941 nemeuxas aspocvemka
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XpOHOnOFMﬂ BO3HUKHOBEHUA U Pa3BUTUA
KOCMUYECKOU CbEMKU 3eMNnu

Pa3zBurHe KOCMINYeCKOM ChbeMKH 3eMJIM TaK:Ke TECHO CBA3aHO C n306peTeHneM
U COBCPIICHCTBOBAHUEM IIPUEMHHUKOB U3JIYYCHHUSA PA3IMYHOIO THIIA.

<
<

B 1911 r. OepiiuHCKHe yYeHbIe UCIIOJIb30BAIN (GOTOAHOABI AJIS PErucTPAUM
SIBJICHUS COJIHEYHOI0 3aTMeHus, Ha0awaasumerocsi B Erunre.

B konmne 1950-x rr. 0bL/In HaliIeHbI H PA3BUTHI TEXHOJOTHH, KOTOPHIE
o0ecrneYnBaIH HU3KYIO IVIOTHOCTD JAe(eKTOB U mMpuMeceii B MOBEPXHOCTHOM
cJ10€e MoJynpoBoAHUKA. TeM caMbIM ObLIIN 32J105KeHbI MPEANOCHIIKH 1JIs
n300peTeHnst mpudoopos ¢ 3apsaaoBoii cesa3bio (I13C).

B konie 1960-x rr. 6b1511 co3ganbl nepsbie II13C, B KOTOPBIX TEXHOJIOTHS
TBePAOTEIbHBIX IPUEMHUKOB MPOSIBUJIACH 0COO€HHO YCIEIIHO.

BriepBbie yCTPOMCTBO, CIIOCOOHOE COXPAHATH U 3aT€M CUYMTHLIBAThH
3JIEKTPOHHBIE 3apA/Ibl, ObLIO PA3pad0TaAHO ABYMS COTPYAHUKAMM M3BECTHOM
TeaedonHoi kopnopanuu Bell B konme 1960-x rr.

B 1972 r. rpynna aMmepuKaHCKHMX YUeHbIX U3 JIabopaTopuu peakTHBHOIO
aBukennsi NASA ocHoBajia mporpaMmMy pa3BUTHSI IPUEMHHKOB
JIEKTPOMATHUTHOIO U3JIY4YEHHUS JIJIA ACTPOHOMHUH U KOCMHUYECKUX
uccjaenopanui. Tpu roga cnycrsi COBMECTHO ¢ YYeHbIMH YHUBEPCUTETA
APpH30HBI 3TAa KOMaHAa nmoay4usa nepsoe I13C-uzodopaxenue
ACTPOHOMHUYECKOr0 00beKTa — YpaHa.

B 1954 r. B CIIIA 6b11 pa3patoTaH nepBblii paanoaokaTop 60K0BOro 0630pa,
NpeAHA3HAYEHHBIH /151 pa3MellleHUus1 Ha 00PTY JIeTATeJIbHOI0 anmnapara

)8 ecarass Mexaynapoanas IlIkouaa-cemunap « CnyTHHKOBBIE€ METOABI H CHCTEMBbI HccIegoBannsa 3emuan», Tapyca, 9— 12 anpeas 2019r.
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XpOHOHOFMﬂ BO3HUKHOBEHUA U Pa3BUTUA
KOCMUYECKOU CbEMKU 3eMNnu

< Jlo xonna 1950-x rr. kocMu4YecKkast
CheMKa MOBEePXHOCTH 3eMJIH
ocylecTBJsIach ¢ Bbicot 10 200
KM HCKJIKYHUTEJIBHO ¢
HCII0JIb30BAHMEM ANNAPATYPHhI,
yCTaHABJIMBAEeMOU HA
0QALJIMCTUYECKNX paKeTax u
30H/1AX.

< 4 oktsiops 1957 r. B CCCP 0bLa
3anyumeH «CmyTHUK-1» —
IepPBbIil B MUPE UCKYCCTBEHHBbIN
cnyrtHuk 3emin (MC3). CHIA
3aIlyCTUJIM CBOW NEePBBIA CIYTHUK
B situBape 1958 r.

< 1 anpeas 1960 r. 6611 mpousBeaeH
3aMyCK NMePBOro OnepaTuBHOIO
MeTeOPOJOTHYeCKOro CIIyTHHUKA
Tiros-1 (CHIA).

< 12 anpeas 1961 r. 1O. A. I'arapun
CTaJI MEPBBIM YeJIOBEKOM,
COBEPUIMBIIMM KOCMHYECKHUH
moJieT.
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XpOHOHOFMﬂ BO3HUKHOBEHUA U Pa3BUTUA
KOCMUYECKOU CbEMKU 3eMNnu

| & B asrycre 1961 r., ¢ 6opTa Kopadas

| «BocTok-2» geTyuk-kocmMoHaBT CCCP
I'. C. TuroB BiepBbie¢ BHINOJIHIII
«py4Hoe» (pororpapupoBanue 3eMJIH U3
KOCMOCa

| © B 1964 r. B CILIA 6bL10 M0/10:KeHO HAYAJIO
Pa3BePTLIBAHUIO CHCTEMbBI
meTeopogorndeckux MC3 Nimbus.

< 25 mons 1966 r. B CCCP 0bLa 3anyiineH
NepBbIi ONepaTUBHBIN
MeTeoposorndeckuii UC3.

| O B uione 1970 r. JIeTYNKH-KOCMOHABTDI
CCCP A.T. HukosnaeBs u B. U.
CeBacTbSIHOB BBINOJHUJIN KOCMHUYECKHE
(poTocbeMKH ¢ 00OPTa KOCMHUYECKOT0
KkopaodJa «Cor3-9». B nepuoa ux nmojera
BIIEPBbIE MIPOBEICHBI MOJACITYTHUKOBBIE
IKCIIEPUMEHTHI € 1EeJIbI0 OTPA0OTKH
METOAUKH JAelnudpupoBaHus
KOCMHYeCKUX CHUMKOB. I1lo cHuUMKaM ¢
Cuumoxk 3emnu, coenannstiit I'.C. Tumoevim ¢ 6opma <<COIO3'9» ObLIM COCTABJICHDI

KocmMuueckozo kopaons «<Bocmok-2». Buo zopuszonma na KOCMHUYICCKHC (lDOTOKaPTbI macmrada

oceeuyennoii cmopone 3emau. 6 aszycma 1961 2. 1:1 000 000.
PTAHTIL. ®.24. On. 1. JI. 3. 1. 18.
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OcHOBHbIe nNpeunmMyLlecTBa ucnonb3oBaHua 33

B coBpeMeHHBIX YCJI0BHSAX CJIeAYIOIINE XapaKTePUCTHKH ONpeae/IaioT
BOCTPe0OOBAHHOCTH KocMuYecKuXx cHUMKOB (KC):

=

=

Oovexkmugenocms - kaxabiin KC siBiisieTcsi 1I0KYyMEHTOM, 00bEeKTUBHO
O0TPAXKAKIIUM COCTOTHUE MECTHOCTH HA MOMEHT cbeMKHU. [loanenars
KC npakTuyecku HEBO3MOKHO, TAK KaK CbeMKY BeAyT pa3jinYHbIe
KOMITAHMHU-OTIEPATOPHI U HONBbITKHA U3MEHEHNS TAHHBIX MOT'YT ObITh
JIETKO O0OHAPY KeHBDI.

AKmvaJleOCmI) - MaTepHuaJibl KOCMHY€CKOH CheMKH MOKHO IMOJYYUTD
Ha Pa3/inIHbIC 1aThl, BKIIOYasd CbEMKY Ha 3aKa3, KOTOpas
OCYHICCTBJACTCH, KaK IMIPAaBUJI0, B TCUHCHUC HCCKOJIBKHUX HEIC/Ib.

Macuwmabdnocmnb - coBpeMeHHbIe MpuoopsI {33 mo3BoJs0T
OTHOBPEMEHHO CHAATH 3HAYNTEJIbHBIE M0 MJIOINAIN TEPPUTOPHUH C
JT0BOJIbHO BHICOKOH CTENEHbIO 1eTAJTU3ANUMN.

IKcmeppumopuaibHOCmy - y4aCTKH CheMKH HUKAK He MPUBA3aHbI K
rocyJ1apCTBeHHbIM ¥ TEPPUTOPHATILHBIM I'PAHUIIAM H ISl IPOBeIeHUs
CheMKH He TpedyeTcsi pa3pelleHue.

Hocmynnocmps - B HacTosIIee BpeMsi JaHHbIe /[33 ¢ mpocTpaHCTBEHHBIM
pa3penieHueM 2 M U HUKe SIBJISIOTCA OTKPBLITHIMU. [Iponenypa 3aka3a u
MOJYYCHUS CHUMKOB J0CTATOYHO MPOCTA.

annbie /133, 0c00€HHO MOJIy4eHHbIe ¢ KOCMHUYeCKUX CIIYTHUKOB, 324aCTYI0
HeJIb34 NMOJYYUTh HUKAKUM JAPYrum crocodoom. CoBpeMeHHast C1y:K0a NMOroabl
B 3HAYMTEJbHON Mepe OCHOBAHA HA HA0JIIOICHUAX €O cIYTHUKOB. CJieayer
OTMETHUTDb, YTO YeM 00JIbIlIe TEPPUTOPHS FOCYAAPCTBA, TEM DoJiee
3(p(PeKTUBHO NIPUMEHEHUE TUCTAHIUOHHBIX METOI0B.

)8 ecarass Mexaynapoanas IlIkouaa-cemunap « CnyTHHKOBBIE€ METOABI H CHCTEMBbI HccIegoBannsa 3emuan», Tapyca, 9— 12 anpeas 2019r.
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AnNeKTPpoOMarHuTHoe
n3nydeHue

DJIIEKTPOMATHUTHOE
U3JIy4YeHue MpOosABJIsIeTCS
Pa3HBIMH CIOCODAMU: U
KaK CBET, KOTOPbIA MbI
BH/IUM, U KaK TeILIO,
KOTOpOe MbI OIIYIIIaeM, U
KaK PaAMOBOJIHbI.

C puznyeckor TOUKH
3peHus U3JIyYeHHe — ITO
3JIEKTPOMATrHUTHDIE
KoJIeOaHM S PA3JIMYHOU
YacToThl,
PacnpoCTpaHAOIINEC CO
CKOPOCTHIO CBETA

¢ = 3:10% m/c B Bakyyme 1 ¢
HECKOJIbKO MEHbIIIEH
CKOPOCTBHI0 B PA3JIMYHBIX
cpeaax.

Lkana 3AeKTPOMATHMTHOr® MIMyMeHHMA

Swivin  Jeem
4y 1] [ 1.1 5]
]
w? Kocmuuscine Jyum
Fawme - FanyJsHus
0008 PartraHoncKkme nyym
Ynwrpadieoner UV C (ScTpsuasTca Npi cBapKe, CaMuA onecHWR oA noash)
0z YnTpagronet UV B (SmasasT CONHONHMS 00N
M NODPCAKTACT COTHATRY FNG0A, Kallyoporoll)
3z
038 Ynwrpadioner UV A (Camuil mAnsiA 0 BeyonacHeiA)
PreneTeeni ~
L X
Crunii
4T
leayvei
U | .
Fentnufi » Eranmaa daeme o/n cnsetpa
0.5 s
04 OpaHEeELA
0.4 Epaonrid -
Tl o
HMHOPRKPACHE BONHE BwicoKOA HATRHCHRHOCTH
MHjpaxpacHms BenHE HHSMOR HHTEHOWBHOBTH
1My i Paxapn
Temsigagine, YKB - AHGNSICH PAAHO » PaguoyacTers
1 MMy Kopomats W CPRHHE PRAMONONHM
11Ty 3n5KONMIY BONH
Bx1e” MHppeanyKoBMs RO

Onwee monnu: 1 wioa (17) =14000 mm
Yacrome: 1 4= yucno koneBaruA BoaHe 39 CokyHayY
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PaanoBOnnHbI

PaanoBOJIHBI MOT'YT 3HAYHMTEJIHLHO
Pa3JuYaThCs MO JAJIMHE — OT HECKOJbKHX
CAHTHMETPOB 10 COTEH U JasKe ThICAY
KHJIOMETPOB; YTO COMOCTABUMO € PaAHyCOM
3eMHOrO0 1HIApA.

BouHbI Bcex paanoauana3oHoB IHPOKO

Owana3oH | YacTtoTbl | OnnHa BOnHbLI

HCIOJIL3YIOTCH B TEXHUKE
AeIMMEeTPOBbIE U YJIbTPAKOPOTKHE
METPOBbIE BOJIHbI IPUMEHAIOTCS 1JIsI
TeJIeBEeIaHUs M PAIHOBEIIAHUS B
AMANA30HEe YIbTPAKOPOTKMX BOJIH C
yactotHoil moayasinueii (YKB/FM),
o0ecreynBasi BBICOKOE KAa4eCTBO NpPUeMa
CUTHAJIA B Mpeaesax 30HbI MPSIMOro
pacnpocTpaHeHus BOJIH.

PaauoBOJIHBI METPOBOI0 U KHJIOMETPOBOI0
JAUATIA30HA PUMEHSAIOTCS 1JIs1
PaaMoBEeIAHUA U PATUOCBA3U HA 00JIbIINAX
PACCTOSIHUSAX € MCIIO0JIH30BAHHEM
AMILIUTYAHON MOXYJISINUMU, KOTOPasi B
yuiep0 Ka4yecTBy CMIHaJIa o0ecrneYyuBaer
€ro nepeaavy Ha CKOJIb YroJHO 00JIbIIue
pPaccTosiHUSA B npeaeaax 3emiu

P <300 MI'u >1wm

L 1-21TTn 15-30 cm

S 2-4I'Tn 7,50-15 cm

C 4-8TI'Tn 3,75-7,5 cm

X 8-12TITnu 2,50-3,75 cm

Ku 12-18I'T'n 1,67-2,50 cm

K 18-27 I'T'n 1,11-1,67 cm

Ka 27-40 I'T'n 0,75-1,11 cm

\Y/ 40-75 T 4,0-7,5 mm

W 75-100 I'T'x 2,7-4.0 Mm :

Os1arogaps OTPa’KEHUIO BOJIH OT
HOHOC(hepPHbI IVIAHETHI.
BoJiHBI 1eMMeTPOBOro ANANA30HA He
MOTYT Oru0aTh 3¢eMHOW FOPU30HT
MOI00HO METPOBBIM BOJIHAM, YTO
OrPAHMYUBAECT 30HY NPUEMA 00,1aCTHIO
MPSIMOT0 PACIIPOCTPAHEHHS, KOTOPAad,
B 3aBHUCUMOCTH OT BBICOTHI AHTEHHBI U
MOIIHOCTH NMepPeaaTYuKa, COCTABJIACT
OT HECKOJIBKHX /10 HECKOJIbKHUX

[] ICORICH A 3

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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MuKpoOBO-HbLI

MUKpPOBOJHBI M PATUOBOJIHBI IMANA30HA CBEPXBbLICOKUX YACTOT
(CBY) umerot aumny ot 300 mm 10 1 mm. CaHTHMeETPOBBIE BOJIHBI,
10 100HO JeHUMETPOBHIM U METPOBBIM PAIHOBOJIHAM,
NMPAKTUYECKH HE TOIJI0IIATCA aTMOC(epoil U MO3TOMY IUPOKO
HCIOJIb3YIOTCH B CIIYTHUKOBOW M COTOBOM CBSAI3HM M JAPYIUX
TEeJIeKOMMYHUKAIMOHHBIX cucTemMax. Pasmep Tunosoi
CIIYTHUKOBOM TapeJIK! KaK pa3 paBeH HeCKOJbKUM JJIMHAM TaKUX
BOJIH.

boJjiee koporkue CBUY-BoJIHBI TaKKe HAXOAAT MHOKECTBO
NPUMEHEHUH B IPOMBIIICHHOCTH U B ObITY. /locTaTouHo
YIOMSIHYTh PO MUKPOBOJIHOBBIE MIeYH, KOTOPHIMH CErOAHH
OCHAILCHBI U POMBINLJICHHBbIE XJICOONEKAPHH, U IOMAIIHNE KYXHH.
J/leficTBHe MUKPOBOJIHOBOH Me4YU OCHOBAHO HA OLICTPOM BpPAllleHUU
3JICKTPOHOB B YCTPOMCTBE, KOTOPOE HA3BIBACTCH KJIUCTPOH. B
pe3yJbTare JJIeKTPOHbI H3J1Y4al0T dJIeKTpoMaruutTubie CBY-
BOJIHBI ONPEAeJICHHON YaCTOThI, IPU KOTOPOIl OHM JIETKO
MOrJIOLIAKTCHA MOJIeKyJaMu BoAbI. Koraa BbI nmomeniaere eay B
MHUKPOBOJIHOBYIO Ne4b, MOJIEKYJbI BOABbI, COAEPKaLIUecH B e/e,
MOIJIOIIAKT JHEPIrUI0 MUKPOBOJIH, IBUKYTCH ObICTPEE M TAKUM
oOpa3zom paszorpeBart eny. UHbIMu cji0BamMu, B 0TJIMYHE OT
O00OBIYHOM JYXOBKHU WM IEYH, I'/Ie e1a Ppa3orpeBaeTcsi CHAPYKHU,
MHUKPOBOJIHOBAS MeYb Pa3orpeBaeT ee U3HYTPMU.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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I'Ion;lpmau,vm BEeKTOpa 3NeKTpUYecKoro nons

B npakTHkKe IUCTAHUMOHHOT0 30HAUPOBAHUA
3eMJIH HCTIOJIB3YIOTCH 3JIEKTPOMATHUTHBIE
BOJIHBI € PA3JIMYHOU MOJIIpU3anuen
(ropM30HTAILHO MJIH BEPTUKAIBHOM).
ILi1ockocTh, MpOXOAsA LA Yepe3 HAlIPABJICHUE
pPacupoCTPpaHEeHUs JJICEKTPOMATHUTHOM BOJIHbI
U HAIIPABJICHUE BEKTOPA YJICEKTPUUYECKOI0 I0JIs,
HA3bIBACTCH IJIOCKOCTHIO moJisspuzanuu. Eciu
IJIOCKOCTH MOJISIPU3ALUU B JAHHOU TOUYKE
NPOCTPAHCTBA COXPaHsAeT (PUKCUPOBAHHOE
M0JI0KEeHMEe, TO BOJHY HA3BIBAIOT ILIOCKO WJIH
JIMHENHO nojspusoBanHoi. Ioasipusanmus
U3JIYYCHUS ONpeIeaeTCs OpueHTanuen
BEKTOPA JIEKTPUYECKOro noJis E B miockocru,
NEePHEeHTUKYJIAPHON HANIPABJICHUIO

pacnpocTpaHeHusi paauoBoJHbI. IIpy ropu3oHTAIBHON MOJSIPU3ANMA U3TYYCHUS
BEKTOP dJ1eKTpUyeckoro noas E , mapaiiesen nogcrunawmeil nosepxuoctu. Ilpu
BePTHKAJIBHON MO PU3aLUM BEKTOP U3jaydyeHus E, HanpasJieH noJ yrjioM najgeHus
K MECTHOM BepPTUKAJIN.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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UHdpakpacHbIn anana3oH

CnekrpajabHblii fuana3on ot 0.7
10 1000 MxM Ha3bIBaeTCs
nappakpacabiM (UK). Ero
pa3aeJsOT Ha ABA MOAAMANIA30HA B
3aBHCUMOCTH OT PaJiMallMOHHBIX
CBOICTB M3JIyUYeHHs Ka:KIA0ro U3
HUX.

B nepBoM noaanamnasone - ouxcuem UK (0.7 — 3.0 mxkm) undpakpacHoe
n3JIyuyeHue MpeacTaBIsieT 000K OTPAKEHHOE 0T 3¢MHOI MOBEPXHOCTH H3JIyYeHHE,
HCTOYHHKOM KOTOpOro sisjsiercs Cojnue. B 1ucTaHIMOHHOM 30HINPOBAHUN
M3JIy4eHHe TOro JHANA30HA HCIO0JIb3yeTCsl, KAK H BUANMOE U3JIyUeHHe,
MOJBEP:KEHHOE TeM Ke HCKAKEeHHAM B aTMoc(epe.

Yuactok 3.0 — 5.0 MKM yacTo Ha3bIBaIOT cpednum UK nuanazonom.

B nomananasone ot 5.0 10 1000 MkM, KOTOPBI HA3BIBAETCH OATbHUM WIH
mennogvim UK nuanazonom, npeod/agaloiuM UCTOYHUKOM HU3JIYYeHU S SABJIAETCSA
MOBEPXHOCTH 3eMJIM, KOTOPas U3J1Y4aeT YJIEKTPOMATHUTHYIO YJHEPTUI0 B BHjI€e
TenJia.

Ecau uznydyenue 0m:knero UK nuanasona npu npoxo:xaeHuu yepe3 arMmochepy
_JI0JIBEPKEHO KAK PACCeSIHHIO, TAK U MOIJIOIEHUI0, TO U3J1ydyeHue gajabHero UK
Wy

W AoV IR T HUee R I TS ITOrH TR TCI S SyMuedréper Tapyea, - 12 anpeas 201r.
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Buanmbin guanasoH

CeeT, KOTOPBINA MOKET BOCIIPUMHUMATD HAII IJ1a3, MPUHAMLJICKUT K BUAMMOUA YaACTH
3JIeKTPOMATHUTHOIO clieKTpa. B 3Toii ske yacTu cnexkrpa (ot 0.4 no 0.7 mxm) CosrHire
U3JIy4aeT MaKCUMAJIbHOE KOJIN4ecTBO JHepruu. Haubosiee niiMHHBIC BOJHbBI
BUAMMOMN YACTH 3JICKTPOMATHHUTHOI'O CIIEKTPA BOCIIPUHUMAKOTCH KAaK KPACHbIU CBET,
a HanO0oJ1ee KOPOTKHUE - KaK (puoieToBbId. To, 4TO MBI BUAMM OKPY:KAKOLIUE HAC
NnpeaMeThl OKPAICHHBIMY B Pa3HbIe BETA, 00YCJI0BJICHO Pa3JIHYHbBIMHA
Koaq)qmuneHTaMn HOTJIOIICHUS U OTPAKEHUS ITUX MPEAMETOB AJl U3JTY4YCHUS
pasTy o

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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YnbTpacduonetroBbin Anana3oH

YabTpadguosieTroBast 4acTh CHEKTPA BKIAKYACT Han00J1ee KOPOTKHUE IJIUHbI BOJIH,
HCIOJIb3yeMble B TMCTAHIIHOHHOM 30HAUPOBAHUHU. YJIbTPA(PUOIETOBOE U3JTYUYCHHUE
reHepupyercss CoJiHIIeM, M 3TO U3Jy4YeHHE 0KA3AJI0CHh Obl I'YOUTEJIbHBIM JJISl 5KUBBIX
CYILIECTB, €CJIU ObI 00JIBIIAA €r0 YacTh He MOrJI0IAJIACh KOMIIOHEHTAMH 3€MHOM
aTMoc(epbl — KUCJIOPOAOM U 030HOM.

B yabTpaduoieToBoM auana3oHe ClieKTpa TPAAUIHOHHO BLIAEASIOT 3 MOAAHANIA30HA
(A,Bu C): A-ot 320 10 400 u™M, B — o1 295 10 320 am u C — kopoue 295 Hm.

boabmasa yactb
YJIbTPa(pu0/IeTOBOIO
U3JTyYEeHUs U3
nmoaauamna3zona A He
NMOrJOIAETCA HU
KHUCJIOPOJAOM, HU
030HOM aTMocdepbl U
JOCTUTAET MOBEPXHOCTH
3eMJIN.

YasTpaduosieToBoe H3ay4eHue Moauana3ona B noriomaercsa 030HOM M TO, Kakasi

€ro 4acTh JOCTUTHET MOBEPXHOCTH, 3aBUCHUT OT cOoAepKaHMsi 030HAa B aTMocepe.

YabTpaduosieToBoe U3jydyeHue ¢ JJINHAMHA BOJIH, IPUHALJIEKANIMMHA MOATHATIA30HY

C, morsiomaercsi M 030HOM, ¥ KHCJIOPOA0oM aTMOochepbl, TAK YTO MOBEPXHOCTH 3eMJIN
NOCTUTACT JUIIb MAJIAsl €ro 4YacTh.

W, Jlecsaras Mexaynapoauas IlIkona-ceMunap «CIyTHHKOBbIE METOIbI H CHCTeMbI HecieioBanusi 3emuan», Tapyca, 9— 12 anpens: 2019r.
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PeHTreHOBCKMe ny4u

N3ny4yeHnune B 1uana3oHe JJIUH BOJH OT HECKOJbKHX AaTOMHBIX ITHAMETPOB 10
HECKOJIBKHUX COT JUAMETPOB ATOMHOTIO Si/IPpA HA3bIBAETCH PEHTIT€HOBCKHUM.
PeHTreHOBCKHE JYYU IPOHUKAIOT CKBO3b MATKHE TKAHU OPTaHU3MA U N03TOMY
He3aMeHUMbI B MeIMIMHCKOM TMarHocTuke. Kak m B ciydyae ¢ paauoBoJTHaMu
BPEeMEHHOI pa3pbiB Me:K1y UX OTKpbITHEM B 1895 rogy n HauajioM NpakTH4YeCKOro
NPUMEHEHN S, 03HAMEHOBABIIUMCS MOJyYeHHEM B OJHOM M3 MAPUKCKHUX 00IbHUIL
MEPBOr0 PEHTITeHOBCKOI0 CHUMKA, COCTABUJI CYUTAHHBIE TO/bI.

Famma-nyuu

Camble KOpOTKHE 110 IJIMHE BOJHBI U CaMbIe BHICOKHE 110 YACTOTE U IHEPTUH JIyUH B
3JIeKTPOMATHUTHOM CHIeKTpPe — 3TO Y-Jy4H (ramma-jaydu). OHH cocTosIT 13 GOTOHOB
CBEPXBBICOKMX JHEPIruid U UCIOJIb3YIOTCH CEroAHA B OHKOJOIUU I JICYUCHUS
PaKOBBIX OMyXoJieii (a TouHee, 1JI YMePIIBJIeHHs] PAKOBBIX KJIeTOK). OMHAK0 HX
BJIMSIHHE HA KUBbIE KJIETKH CTOJIb I'YOMTEJbHO, YTO NIPU 3TOM NPUXOAUTCH
c00JII01aTh KPAWHIOI0 OCTOPOKHOCTH, YTOOBI HEe NIPUYMHHUTH BpPela OKPYKAKIIUM
3[0POBbIM TKAHAM U OPraHaM.

By, /lecaras Mexnynapoaunas Illkona-cemunap «CliyTHUKOBbIE METObI H CHCTeMBI Hcciaen0Banus 3emun», Tapyca, 9- 12 anpens 2019r.
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B3anmoaencreue anekrpoMarHUTHOro
n3ny4YyeHusa ¢ atmocdgepou

N3ay4yeHue, perucTpupyemoe
npudopaMu JUCTAHUUOHHOIO
OV THUE 30HAUPOBAHUSA, IPOXOTUT MYTh OT
| 00beKTA /10 U3MEPSIOIIEero yCTPOCTBA
yepe3 atMmochepy 3eMIn.
KommnoneHTsl aTMOChepbl — aTOMBI,
MOJIEKYJIbI, YACTUIBI U JAP., MOL'YT

ATMOCEERA B3aUMOAE€HCTBOBATDL C
Paccesnate 3JIEKTPOMATHUTHBIM M3JIyUYeHHEM,
Ilor mowusene KOI'/Ia OHO PAcNpPOCTPaHsieTCs B
j;: ‘ i aTMocepe.
[IOBEPXHOCTE Orpaxcerie Hsmysemee | ()cgoBHBIE npouecchl, MPOUCXOAsIIINe

[P 3TOM, — 3TO paccesiHue u
MorJioleHue u3jaydyenusi. BepositHoctb
paccessHUsI MJIHM MOTJIOUIEHUS 3aBUCUT
C OJIHOM CTOPOHBI OT JJIMHBI BOJHBI
U3JIyUYEeHHs, a C IPYroil CTOPOHBI OT
BHMJ/IA M pa3zMepa aToMa, MOJIEKYJIbI
WJIM APYroil BOBJICYCHHOM B IPOLECC
B3aMMOJAEeHCTBHUA YaCTHUIbI.

B, lecsaras Mexnaynaponnas Illxomna-cemunap «ClyTHHKOBbIE METONBI H CHCTEMBI HccaenoBannst 3emun», Tapyca, 9— 12 anpeas 2019r.
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NHTEeHCUBHOCTDH
Hagawero Ha 3emMJIr
COJIHEYHOI'0 M3JTyYCHUS
B 3ABHCHMOCTH OT
JJIMHbI BOJIHBI.
3amTpuxoBaHHbIEC
00J12CTH COOTBETCTBYIOT
Y4acTKaM CIEeKTpa,
HeHa0J/I01aeMbIM HA
YPOBHE MOPH U3-32 UX
MOTJIOIIEHM I
YKa3aHHbIMH
KOMIIOHCHTAMH
aTrMocgepsbl.
1 — coiHe4HOE
U3JIy4YeHHe 32 TPaHu el
aTtMocgepsbl,
2 — COJIHEYHOe
M3JydeHune Ha ypo

o JlecsaTas MexayHapoaHas

MornoweHue

IlorjioneHue - APyroidi 0OCHOBHOM MEXaHU3M B3aUMOJACCTBUA
3JIEKTPOMATHUTHOIO M3JIy4yeHHus ¢ arMmocgepoii. B oTiinumne ot paccessHus,
MOTJIOIIEHHE MOJHOCTHIO 00YCJIOBJIEHO NPUCYTCTBHEM B aTMocdepe MoJIeKy.I,
CIIOCOOHBIX MOIJIOINATH JHEPTUI0 B PA3JIMYHBIX IMANA30HAX ClleKTpa. B
HEKOTOPBIX CJIy4YasiX, NOrJI0MIAKIIHE MOJIEKYJIbl OCTAIOTCH NPAKTHYECKH
HEU3MEHHBIMHU I0CJIe B3AMMOACHCTBHSA ¢ U3JIyYEeHUEM, HO B IPYIrUX CJIyYasx
MOJIEKYJIbI MCHSIOTCH, TePHAsl, HAlpUMep, 4YaCcTh CBOMX ATOMOB.
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B3aumogeuncreue nsnyvyeHus ¢ noacrunaroLlleu
NOBEPXHOCTLIO

OcHOBHBIE IPOHECCHI, MPOUCXOAAIIINC ITPHU BSaHMOHeﬁCTBHH COJIHCYHOI 0

N3JIYICHHUA C HOI[CTI/IJIaIOIIIEI/I HOBerHOCTBIO ITO HOIVIOIICHUEC N




B3aumogeuncreue nsnyvyeHus ¢ noacrunaroLlleu
NOBEPXHOCTLIO

OTpakeHHOE U3JIyUYeHHE MOXKET HMeTh CaMble Pa3Hbie HanpaBJeHus. /[Ba kpauHux
CJIydasi — 3TO KOT/1a BCe U3JIyUeHHe 0TPAKAETCS 3ePKAJIBHO (3epKaibHOe ompajceHue)
1 KOIJa M3JIyuYeHHe 0TPAKAaeTCa PABHOMEPHO 10 BCceM HampaBJieHusIM (ouggpysnoe
ompadicenue). PeaibHasi KAPTHHA YIJI0BOT0 pacipe/aeJeHUusl OTPasKeHHOT0 N31ydeHus,
KaK MPaBUJIO, PEACTABJISIET CO000 YTO-TO CPeIHee MEXKAY ABYMS ONMCAHHBIMH
caydyasmu. byjaer Jim kapTuHa oTpaxkeHus 0JIMKe K OJHOMY U3 ONMCAHHBIX KPANHUX
CJIy4aeB, 3aBUCHUT OT CTENEHH HIEPOXOBATOCTH IMOBEPXHOCTH M JJIMHBI BOJHBI
usjayuyenus. Eciu 1yinHa BOJIHBI MHOTO MEHbIIIEe MACIITA0a IEPOX0BATOCTH
MOBEPXHOCTH WJIM Pa3Mepa 4acTull, 00pa3yromuX MOBEPXHOCTh, OTPAKEHUE
U3JIyYCHU HA MOBEPXHOCTH OyaeT OJimke K 1udpdy3znomy. Eciim Ke MOBEepPXHOCTH
SIBJISIETCS IJIAJIKOM JIJIS U3JIY4EHHUS ONpeAeJIeHHON JJIUHBI BOJHBI, 0TPAKEHHUE

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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Pe3oHaHCHbIN (BperroBCckun) mexaHu3m paccesHus

MexaHusm (popMUpPOBaAHUA
PE30HAHCHOI'0 pacCesiHUs
PaauO0JI0KAIMOHHOIO
CMI'HAJIA HA B3BOJITHOBAHHOM
MOPCKOI MOBEPXHOCTH, I/1e
A - IJIMHA 30HAMPYHOLIEH
BOJIHBI,

A - 1JIMHA Pe30HAHCHOU
KOMIIOHEHTHI CIIEKTPa
MOBEPXHOCTHOI'O BOJTHECHU,
0 - yroa mexay

HanpaBJieHHEeM
CootHomenue bperra onpenesisieT pe30HAHCHY IO
30HIMPOBAHMS U HAIUPOM

JJIMHY BOJIHbI BO3MYILIEHUS, KOTOPasi CeJICKTUBHO 1
npeodpasyer MepBUYHYI0 BOJIHY, NAJAKINYI0 MO/ Ares = _
yrjom 0, B paccessiHHYI0 BOJIHY, HAYIIYI0O B 00paTHOM 2.sIn 6

HANpPaBJeHUHU
Jis1 yriioB 3oHaupoBanus 20 ° — 26° 1JMHBI pe30HAHCHOH KOMITIOHEHTbI

IIOBEPXHOCTHOI'O BOJIHCHUSA AJI5A Hauo0oJ1ee PaACPOCTPAHCHHDBIX YaCTOTHBIX
AUANA30HOB.

* 1is1 30HaAUpYoIei BoHbl 3 ¢cM  — 3,910,5 cm;
° 1151 30HAMPYIOIEeld BOJHBI O,/ ¢cM —  /£1 cMm;
° 17151 30HAMpYoIIeld BOJaHbI 23 ¢cM — 30+4 cMm.
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3aBUCUMOCTb OTpPaXXeHuUA OT noacTunarLwen NoBepPXHOCTU

Bo03MOKHOCTH HICHTU(PUKAIMU U KJIACCUPUKANUU 00bEKTOB 10 MHPOpMaLu
/133 ocHOBBIBAETCSH HA TOM, UTO 00bEKTHI Pa3HbIX TUIIOB - TOPHBIE MOPOBbI,
MOYBbI, BOJA, PACTUTEJbHOCTb M T.J. - 10 PA3HOMY OTPAKAKOT U MOTJIOIIAKT
JIEKTPOMATHUTHOE U3JIy4YeHHEe B TOM UJIM MHOM {HATIA30He JJIUH BOJIH.

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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OcnabneHue paanoBoOsiH B atmocdepe n noHocoepe

MoJiekyJjia IapoB BOAbI UMeET MOCTOSAHHBIN 3JIEKTPUUYECKUIT MOMEHT,
B3aUMO/eiCTBHE KOTOPOTO € 3JIEKTPOMATHUTHBIM 1OJIeM 00YCJI0BJIMBAeT
0cJ1a0JieHHe BOJIH M PUBOJAMT K MOSIBJIEHUIO TPeX JUMHHUM MOTJIOIIEHUS C
pe30HAHCHBIMM YacToTaMu, paBHbiMu 22,3 I'T'u, 183,4 I'T'u m 323,8 I'T'.
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3asucumocms Korppuyuenma noznowienus napam u Koagppuyuenm noznowenus kuciopooom e
600bl OM OIUHBL 60JIHBL NPU HOPMATILHBIX YCI108UAX MUNIIUMEMPOGCOM OUANA3OHE ONTH NPU HOPMATTbHBIX
P, =lamm., T, =293°K, e,=752p. m3. yenoguax P, =1 amm., T, = 293°K.

MouJiekyia KHCJIO0POAA UMeeT AUIOJIbHBIA MATHUTHBIN MOMEHT, YTO 00YCJI0BJIMBAET
NOSIBJICHHUE OJMHOYHOUI JIMHNH nmorjomenus Ha yacrore 119 I'T'n m komiiekca
JuHui BOM3u 9acTtoThl 60 I'T'u. Ilpu naBjaeHuu okoJ10 ogHO aTMochepbl TMHUN
BOJM3M YacToThl 60 I'T'l He pa3pemialTcss M BOCIPUHUMAIOTCS KAK 0J{HA pa3MbITasi
JuHus. Pa3pemienue 3TUX JIMHMH HACTYNIAeT HA BbICOTAX, 00Jab1IMX 15 KM, HO o0mICE
ocjia0JieHue MPU 3TOM OKA3bIBACTCH MAJIBIM.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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OcnabneHue paanoBoOsiH B atmocdepe n noHocoepe

IHo/iHas onTHYeCKasd TOJILIUHA
CTAaHIAPTHON aTMOCc(dephl B
3€HUTE:

a- yabTpaduoseroBas,
onrTnyeckas U MHppakpacHas
00J1aCcTH,

0- MEKPOBOJIHOBasSI 00J1aCTh

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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CnyTHUKOBbIE OPOUTDI

CnyTHUKOBbIE OPOUTHI
(TpaekTopuH, 1O
KOTOPBIM JABUTAIOTCS
CIIYyTHUKH, KOI'/Ia OHH
BPaIalOTCH BOKPYT
3eMJIH) BBIOHPAIOTCS
HUCXO0H U3
BO3MOKHOCTEHN 1
HAa3HAYEHUA NPUOOPOB,
KOTOpPbIE pa3MellleHbl HA
CIyTHHKE.

OpOuTHI pa3InyarTCcs
0 BBICOTE HAJI
MOBEPXHOCTHIO 3eMJIN 1
10 OPHEHTALNH
IUIOCKOCTH BpallleHus]
CILyTHUKA OTHOCUTEJIbHO
3emuin.

JAByms HauOo.1ee
pacnpocTpaHeHHbIMH
THNIAMH OPOUT
SABJIAIOTCS
reoCTAMOHAPHBIE
(geostationary) opouTbl
M moJisipubie (near-
polar) opouTsl.

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3emuan», Tapyca, 9— 12 anpesast 2019r.
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[eocTaumMoHapHble OpPOUTDI

I'eocTanmoHapHbIe OPOUTHI ITO KPYIrOBbIe OPOUTHI, KOTOPbIE
OPMEHTHPOBAHBbI B TUIOCKOCTH IKBaTopa 3emMJin Ha BbicoTe 35,786 km. Koraa
CIIyTHMK JIETUT HA TAKOH BBICOTE, €r0 OPOUTAIBHbIN MEPHOJ TOYHO
COOTBETCTBYET MEPHOAY BPALllEeHUIO 3¢MJIH, ITI03TOMY CIIYTHUK BCerjaa
pacmnoJiaraercs HaJ OJJHOM U TOM Ke TOUYKON 3eMHOI MOBEPXHOCTH. ITO
MO3BOJIsIET 00€eCIeYUTh PeryJjasipHbie HA0JM0AeHUS BBIOPAHHOU TEPPUTOPHUH B
JII000e BpeMsi CYTOK M B JIl000e Bpems roga. Beicokoe BpeMeHHOe pa3pelieHue
U MOCTOSIHHBIE YIJIbI 3PEHUS - OYeBU/AHbIE NMPEMMYIIECTBA Ie0CTAIMOHAPHBIX
n3o0paxkeHuid. OTHAKO re0CTANMOHAPHBLINA CIYTHUK PACIIOIATraeTCs CIAUIIKOM
Aajieko u3 3eMJi, YTOObI OJJTHOBPEMEHHO MOJYYHTh BHICOKOE
NMPOCTPAHCTBEHHOE pa3penieHne U 00ecneYuTh BLICOKOTOYHBIEC
KOJIMYECTBEHHbIE HAOIIOACHUS.

Kpowme Toro npudopsbl, yCTAHOBJICHHbIE
HA TAKMX CIIYyTHUKAX BOOOIIE He
BU/ISAT MOJIIOCHI U 00€CIeYUBAKOT
XOpoIlHe yCJIOBHA HAOJII0IeHUS
TOJIbKO B 3KBATOPHUAJIbHbIE 00J1aCTH,
IPH YCJIOBUHU OJJTHOBPEMEHHOI'0
pa3MenieHust HA opoOuTe S5-6
CnyTHUKOB. ['eocTaninoHapHbie
OpOUTHI MMEKT 00BIYHO
METeOPOJIOTHYECKUE CIYTHUKHU U
CIIYTHUKH CBSA3M.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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NMonapHblie opoOUTLI

BobIIMHCTBO CIYTHUKOB AMCTAHLUMOHHOIO 30HAMPOBAHNS B HACTOsIIIee BpeMs
JieTaeT Mo NOJSPHBIM OpOUTAM. DTO 03HAYAET, YTO CIyTHUK JIETUT K CeBepPy HA
OTHOM CTOPOHE 3eMJIH, MPoJieTaeT BOJIM3HU MOJII0CA, a 3aTeM JIETUT K IOry Ha
BTOPOI MOJIOBUHE OpOUTHI. MHOrHMe U3 TAKMX CIYTHUKOBBIX OPOMT SABJIAIOTCH
TaKKe COJTHEYHO-CHHXPOHM3HPOBaHHBIMHU (SUN-Synchronous) Tak, 4To
CILYyTHUKHM IPOJIETAIOT HA/l BHIOPAHHBIM MECTOM B OJTHO U TO Ke BpeMs. ITO
o0ecreuynBaeT NPUOJIM3UTEIbHO OJMHAKOBBIE YCJIOBUA OCBCUHICHHOCTH B OJJHO U
TO K€ BpeM$ I0J1a B TeYeHHUe MOCJIe0BATEIbHbIX JIET.

IlosioBHHA OPOUTHI, HA KOTOPO# CIIYyTHUK
JIETUT B CEBEPHOM HAIIPABJICHUH,
Ha3bpIBaeTcs Bocxoasinieid (ascending)
opOMTON, a APYyras MOJJOBHHA
Ha3pIBaeTcss Hucxoasimieid (descending).
IloasipHble OPOMTHI CYLIECTBEHHO HUKE
yeM reocranmoHapusie. Illpudopsi
pa3MeniaeMbie HA MOJSPHOOPOUTAIBLHBIX
HOCHTEJIAX 00eCTeYnBAIOT JIyYlee
MPOCTPAHCTBEHHOE pa3pelieHune u
MO3BOJISIOT MOJIYy4YATh
BbICOKOKAYeCTBEHHbIE JAHHbIE
TUCTAHIIMOHHOIO 30HAMPOBAHMUS..

)8 ecarass Mexaynapoanas IlIkouaa-cemunap « CnyTHHKOBBIE€ METOABI H CHCTEMBbI HccIegoBannsa 3emuan», Tapyca, 9— 12 anpeas 2019r.
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Cxema CKaHNpoBaHUA MHOINOKaHaJibHOIro pagamMomMeTpa

e JluHeMHbIN
CKaHep
(mpumep —
UK-
paauoMeTp
AVHRR) -
caMbIi
MPOCTOM, OH
OCHAIIIEeH
TOJBKO
OJTHUM
NEeTEKTOPHBIM

| DJIEMEHTOM.

e Ilomepeunnlii ckanep (GOES, MODIS, TM) — ucnojib3yeT AJisi CKAHHPOBAHMS
JMHEHKY 1eTeKTOPOB, PACHOJI0KEHHBIX B0Jb MAPIIPYTAa CheMKH.
IMapanieabHoe ckaHupoBaHue 3eMJIM OCYIIECTBJISIETCS MPU KAXKIAOM HHUKJIe
ABUKEHHS 3epKaJia.

o IIpomoabubie ckaHepbl (IKONQOS, QuickBird, SPOT) umeroT Toicauun
nerekTopoB B I13C-nuHelike, cjieqoBaTeIbHO, MapalejbHOE CKAHNPOBAHNE
OCYHIECTBJISIETCS MPOCTO 3a cUeT ABH:KeHHs II1aT¢hopMbI 10 opouTe.

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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Cxema nonochbl CKaHnpoBaHnNA MHOINroKaHanbHOro

IloapoOHas cxeMa 1M0JI0CHI CKAHMPOBAHMSI MHOTOKAHAJIbHOTI'0
CBUY-paguomerpa SSM/Il, yctaHoBJIeHHOT0 Ha cnyTHHKaxX cepun DMSP

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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Tunbl MeTO40B AUCTAaHLMOHHOIO 30HAUPOBaHUA

MCTO)]I)I AUCTAHIUOHHOI'O 30HINPOBAHUA
noapa3ae/JIaioT Ha TPU THIIA. MACCUBHbIC,
INOJYAKTUBHBIC 1 AaKTUBHbLIC.

CnyTHuK NOAA

< Iaccugnvle menodbl OCHOBAHBI HA
PEerucTPAlNHU TEIIOBOI0 H3JTyIeHHs
(MK u CBY) 1 ecTeCTBEHHOT0
raMMa-u3Jy4YeHHus ¢ MOBEPXHOCTH
MOPH.

< Ioayakmuenvle memoobl 0CHOBAHBI
HA 00JIYYEeHHH €CTeCTBEHHbIMHU U
HCKYCCTBEHHBIMHU HCTOYHHUKAMM

IIEKTPOMATIrHUTHOI'O U3JIYYCHUA B
IHAPOKOM CIICKTPAJbHOM JHAINIA30HE
H B aHaJIn3e COnmoCraBJICHUA
NU3MCHCHHUA CIICKTPAJIBHOI'O COCTaBa
OTPAKCHHOI'O CUI'HAJIA.

< Ilpu ucnoab30BAHUU AKMUGHBIX
Memo008 UccieayeMasi BOAHAsI
MOBEPXHOCTb 00J1y4aeTcs
HCTOYHUKAMU M3JIyYEeHHS 32JAHHOTO
CIIEKTPAJBHOI0 COCTABA C
perucTpanuei ujim OTPAKEHHOT 0
U3JaydyeHus:, wim ¢yopecueHunm,
WM KOMOMHAIIMOHHOTO PACCeSIHUSL.

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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Knaccudukauma KocMmmyeckux CHUMKOB

B 3aBHCHMOCTH OT YK CJIA OJHOBPEMEHHO MCI0JIb3yeMbIX IIPH
ChEMKE CIIEKTPAJbHBIX 30H CbEMOYHBbIC CUCTEMbI MOT'YT OBITh:

S HAHXPOMATHYCCKUMHU HA3bIBAIOT OAHO30HAJIbHBIC

U300paKeHus1, MOJY4YeHHbIE CPa3y BO BCEM BHAUMOM
AMANA30HEe CIIEeKTPA.

< MHOI030HAJbHAsl CheMKa — CheMKa, OCHOBAHHAS Ha
pa3aeJeHuH BCEro CeKTPAJbHOI0 A1MANA30HA HA
30HbI, B KOTOPBIX MOJY4YaI0T 30HAJIbHbIE
U300paxKeHus.

< CheMKY C HCII0JIb30BaHHEM 00JbII0T0 Yucja (0oJiee
20) y3KHX CheMOYHBIX 30H HA3bIBAIOT
THIEePCIEKTPAJIbLHOI.

< MoJiyudeHHe MYJbTHCIEKTPAJIbHOT0 H300PaKEeHHUS
MPOUCXOAMT IO TUILY IBETHOU poTorpadum.
MHOrocneKTpajbHbIi JaTYUK MOKET HMETh MHOTO
I10JI0C, OXBATHIBAKIIUAX CIHEKTP OT BUAUMOIO /10
JJIMHHOBOJHOBO HH(PPAKPACHOMN 00J1aCTH CIIEKTPA.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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MnepcnekTpanbHbIA CHUMOK

IIpu ncnob30BaHUHU 00JIBLIIOTO
yucsia (10 HeCKOJbKUX COTEeH) Y3KHX
CIIEKTPAJbHBIX 30H TAKYI0 ChbEMKY
HA3bIBAKOT THINEPCNEKTPAJIBHOM, a
CHUMOK — F'HIePCHEeKTPATIbHBIM.
IIpu runepcnekTpajbHON ChbeMKe
yYBEJIMYUBACTCH BO3MOKHOCTh
BblJleJICHUS] 00bEKTOB,
XAPAKTEePU3YIOUIMXCH HAJTHYNEM
MOJIOC TIOTJIOIICHUS, YTO
XapPaKTePHO, HANpUMep, AJs
3arpsA3HEHM M.

MHoro3oHajJbHasi M TUNEPNEKTPAJbHANA CheMKH MO3BOJISIIOT 0oJiee d(PeKTUBHO
HCIO0JIb30BATH PA3JIUUYMs B CNIEKTPAJILHOM APKOCTH 00bEKTOB ChbeMKH JIJIsl MX
nemudpupoBanus. K 3Tomy By CHUMKOB MOKHO OTHECTH TaK:Ke
pPaauoJI0KALMOHHbIE CHUMKH, MOJIydaeMble KaK NMPU PerucTpanuu 0TPasKeHHbIX
PaAMOBOJIH PAa3HON JJIUHBI, TAK U NIPH PA3HON MX MOJSIPU3ALUMN.

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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MynbTucnekTpanbHble U300paxeHus

Pa3ziuyarh rumnep- 1 MyJibTHCIIEKTPAJIbHbIE
U300pasKeHUss MOKHO 10 YUCIY CIEKTPAJIbHbBIX
I0JIOC WJIM TI0 TUILY U3MEPEHUs, KOTOPbIM
moJiy4eHo usoopaxenue. Illpu
MYJIbTHCIIEKTPAJIbHOM CIIOCO0€ MOJYy4YeHH e
U300paKeHUI MPOUCXOTUT TUCKPETHO H €
CO3/IaHUEM HECKOJbKHUX U300paKeHUN.
MyJabTHCHIEKTPAJbHbIE H300PaKEHNs HE
BOCIIPOU3BOJAT «CNEKTP» 00bekTa. Ilpu
TUIIEePCHEKTPAJIBLHON 00pad0TKe MPOUCXOAUT
BH3YAJIU3ANUA Y3KUX CHIEKTPAJbHBIX JIMHHUIA.
Tak gatuuk ¢ 20 mojiocamMu MOKeT OBITH
THIEPCNEeKTPAJIBLHOI0 XapaKTepa B TOM cJy4ae,
€CJIM 3TH MoJochl, mupuHoi 10 HM Kaxkaas,
nepekpbiBalOT Auamna3oH ot 500 go 700 Hm.

B 10 ke BpeMsi 1aT4uK ¢ 20 TUCKPETHBIMH
JIMHUSIMM MOKPBITUS B MHPPAKPACHOM IMANIA30HE
OyaeTr paccMaTPpMBATBLCH KaK
MYJIbTHCIIEKTPAJbHBIM.

Crumxku paouomempa ASTER cnymnuka Terra ¢
UK ouanaszone ( 8 — 14 mxm ) no 6 kananam

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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MHorosoHanbHass cCbemMka

Haubos1ee HHPOPMATUBHBIMHU 1JIS PEHICHUS MPAKTHYECKH BCeX 32124 ABJIAKTCH
MHOT'030HAJIbHbIEC U300pPaKeHU.

OaHO U3 yCJI0BMH BbIOOPA CNIEKTPAJBbHBIX 30H VISt ChEMKH TPedyeT, YTO0bI
00bEKTHI HA MOJIYyYE€HHBIX H300PaKeHUIX PA3JITHYAIUCH M0 ONTHYECKON MJIOTHOCTH
(ypoBHIO BueocurHa a). KpuBble cieKTpPaJIbHON IPKOCTH CHUMAeMbIX 00bEKTOB B
npeaeaax BbIOPAHHOM 30HbI JJIS 3TOT0 M0 BO3MOYKHOCTH HE J0JI2KHBI MePeceKaThCs.
B npakTuke ObIBAKOT CJIy4aH, KOT/AA BbINOJHEHUE 3TOT0 YCJI0BHS OJJHOBPEMEHHO
IJISI BCeX 00bEKTOB OKa3bIBAETCsl HEBO3MOKHBLIM. B pe3yiibTare HeKOoTOpbIE
00bEeKThI MOI'YT HE OTJIMYATHCH HA U300PaKEHNH MO0 ONTHYECKOU MJIOTHOCTH H,
CJIEI0BATEIbHO, OKAXKYTCH OTHECEHHBIMU 10 3TOMY NMPHU3HAKY K OJHOMY KJIACCY.

73 - bepésa
- 74 - Ocuna —a
50 75 — CocHa 74
[SIeNE 185 _ ﬂyﬁ Fi]

585 -3eJieHbli JHCT KYKYPY3bl
590 - Cnoii cTedJieii co3peBueii
NIIEeHUIbI
601 - IoacoHeuHUK (LBETHI)
603 - I'peunxa (BeTHI)
1014 - 3nopoBble aUCTHS KapTodes
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dPoTorpacdpmnyeckne CHUMKHU

DoTorpapuyeckue CHUMKH MOJYYaKT ¢ MIOMOUIbIO poTorpapuyecKkux
KaMep NpeAHA3HAYCHBI JJISl PelIeHHUsI He ONePATUBHBIX, a 10JT0BPEMEHHbIX
JIH00 pa3BeAbIBaTEIbHbIX 32/1a4.

OHM XapaKTepu3yIOTCS BbICOKOM 1€TAJTbHOCTHIO M 10 cepeaunbl 90-X IT.
XX B. ObLJIM JIYyYIIUMH CHUMKAMM 0 PA3PelIeHUI0 U FreOMeTPHYEeCKIM
CBOWCTBAM.

Ha cHuMKax HAXOAAT 0TOOpaKeHHe ONTHYECKUE XapPAKTEePUCTUKH
00beKTOB (MHTErpaJbHasi HJIH CEKTpajJabHasl IipkocTh). KocMuueckne
(pOTOCHUMKH 00BIYHO MOJIYYAKT ¢ HU3KUX OKOJIO3eMHBIX OPOHUT, €
kaprorpaguveckux (Tonmorpaguyecknx) cmyTHUKOB B Macmradax 1:200
000-1:1 000 000

¢ pazpemienueM 2 - 30 m.

baaroaapst BBICOKOM 1€TAJIbHOCTH M HENPEPbIBHOMY U300PaKEHUIO C HUMH
padoTaT, KaK NPABUJIO, PHU 3HAYMTEIHLHOM YBeJIudeHuii - B 5 -20 pa3.
IIpu oTHOcHTEabHO He0O0AbIIOM (40 - 300 KM) oXBaTe CHUMKOB, MM EHOIIHNX
HEHTPAJBHYIO MPOEKINI0, HCKAKEHUA 32 KPUBU3HY 3eMJIM U peJibed
HEBEJIHMKHU U YCTPAHUMBI.

IlepexpoiTHE 00ecIeYUBACT MOJTYYCHHE CTEPEOCKONUYECKUX CHUMKOB.
st paboThl HA KOMNbIOTEpe GoTorpadpuueckue CHUMKHU NMEPEBOIAT B
uudposyo gpopmy.

Jiist Tomorpapuueckoro KaprorpapupoBaHusi NCMOJb3YIOT YePHO-0eJble
NMaHXPOMATHYECKHE CHUMKHM, a IJI TEMATHYECKOIr0 - MHOT030HAJIbHbIE 1
CIIEKTPO30HAJIbHbIC, B OCHOBHOM IIBETHbIE.

N lecsitass Me:xaynaponnas Llkosa-cemnnap «CnyTHHKOBBIE MeTO/IbI M CHCTeMBbI HccienoBanus 3eman», Tapyca, 9— 12 anpess 2019r.
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dPoTorpacdpmnyeckne CHUMKHU

Domozpaguueckuii
CHUMOK NJIOMUHbL HA

pexe Keanza ¢ Anzone,
28 anpena 2013.




CkaHepHble OM-CHUMKHU

CkanepHble OM-CHUMKH NMOJYYAKTCH NPU ONTUKO-
MEXaHMYECKOM CKAHUPOBAHUYU B BUIUMOM H OJIMAKHEM
HH(PPAKPACHOM AMAINA30HE U MepeAaBaeMble M0 PaAMOKAHAJIAM,
Kak U ¢ororpadpuyeckue, 0TOOPaKAOT ONTUYECCKUE
XapPaKTePUCTUKH 00bEKTOB, HO TAKYI0 CbeMKY OTJIMYaeT
ONEePATUBHOCTD, BILUIOTH 10 MOJIY4YEHUS U300paKeHUH B peajlbHOM
MacmTade BpeMeHH.

B otiimuue or pororpapuueckux CkaHepHbie CHUMKH
NPeACTABJIAIT TUCKPETHbIE N300paKeHu s, 1eTAJbHOCTh KOTOPbIX
onpeneasercsa pazMmepom nukcesaa. IllpocrpancreseHnoe
pa3pelieHue CKAHEPHBIX CHUMKOB /10JIroe BpeMs 0bLI10
CYLIECTBEHHO HUKe, 4yeM (pororpadpuuyeckux. B mociaeanue roabl
UX MoJy4arT ¢ pa3pemiendeM 15-30 m. OxBaT CHUMKOB
Bapbupyet ot 180 kM 10 2-3 ThIC. KM.

I'eomeTpHr4yeckasi KOppeKU s CHUMKOB 10 OPOUTAIBbHBIM JAHHBIM
U 110 OIIOPHBIM TOYKAM OCYLIECTBJIACTCH C MOMOILILIO
KoMIbTepa. CkaHepHbIe CHUMKH MOCTYIIAOT ¢
METEOPOJIOTMYEeCKUX U PECYPCHBIX CIIYTHUKOB M MCIOJIb3YIOTCS
VISl ONIEPATHBHBIX IeJieii (MPOrHo3 moroabl, TUAPOJIOTHYECKHE
MPOrHO3bI) H TEMATHYECKOT0 KapTorpadgupoanus. Kak nmpasuJio,
CKaHEPHbI€ CHUMKU - MHOT030HAJIbHbBIE.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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CkaHepHble OM-CHUMKHU

Ckanepnvie OM-CHUMKUOK ¢
2e0CmMayuoOHapHO20 CRYMHUKA

GOES-11 na 13 uraa 2016 200a
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CkaHepHble OJ-CHUMKMU

CkaHepHbie OJ-CHUMKH MOJYYAKT € MOMOIIbBI ONTHKO-3JIEKTPOHHBIX
CKAHEPOB U XaPAKTEePHU3YHTCH BHICOKUM pPa3pelieHueM.

Kak u ¢pororpadpuueckre CHUMKH, OHU PErUCTPUPYIOT ONITHYCCKUE
XapaKTePUCTUKH HccienyeMon reppuropun. biaarogaps ueHrpajabHon
NMPOCKIUHU M0 CTPOKE CHUMKA €ro MacuiTad B EHTPeE U M0 KPasiMm
OIUHAKOB M (OpMa 00bEKTOB HEe HCKAKACTCH, YTO SABJISACTCH
MPEeUMYyIIeCTBOM 3TUX CHUMKOB 10 CPABHEHUIO C MOJTYYeHHBIMU PU
ONTUKO-MEXaAHUYECKOM CKAHUPOBAHUM.

Bbicokasi 4yBCTBUTEJIbHOCTD 1eTEKTOPOB M MX MUHHUATIOPHbIE pPa3Mepbl
BMeCTe C HCIOJIb30BAHUEM JJIMHHOPOKYCHBIX 00bEKTHUBOB
00eCcneYuBaAKOT BLICOKOE Pa3pellieHrue, KOTOpoe COCTABJSAET OT MEePBbIX
necsiTkoB MeTpoB (10-45 m) 10 MeTpa H aake MeHee.

Taxum o6pa3om, Tenepb 3 TH CHUMKH 110 Pa3pelieHuIo JOCTUTIH JTyYIIuX
¢ororpaduyeckux CHUMKOB. OJHAKO 0XBAT CHUMKOB HeBeJMK - 40-70
KM, 4 Y CHUMKOB Hau0o0Jiee BLICOKOT0 pa3peuienus - scero 10-15 km.

Haunyuyimmum paspenieHueM OTJINYAKTCA MAHXpOMATHYECKHEe CHUMKH, a
pa3pelnieHde MHOT030HAJILHBIX CHUMKOB B 2 -4 pa3a xy:xe.

CHUMKH J1eJ1aI0T ¢ PeCypPCHO-KAPTOrpapuuecKux CyTHUKOB U
CHENHUATUZUPOBAHHBIX CIYTHUKOB /ISl 1€TAJIbHOU ChbeMKH MCIOJIb3YIOT
UX JJI TEMATHYECKOI0 ¥ TONOrPapuyecKoro KaprorpagpupoBaHus.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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CkaHepHble OJ-CHUMKMU

Ckanepnotit O3-cHumok
benozo mopsa co
cnymuuka LadSat-8

21 mapma 2016 .
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TennoBble MH(ppPaKpaCHbIE CHUMKHU

TemioBbie HHPPAKPACHBIE CHUMKH MOJYYAKOT B TEIJIOBOM HHPPAKPACHOM
AMANa30He U 0TOOPAXKAIOT TEMIIEPATYPHbIE XaPAKTEPUCTUKH MOBEPXHOCTH -
X0JIO/IHbIE M TeIlJIble 00bEKThI M300PAKAIOTCS HA HUX PA3HBIMHU TOHAMMH.

MoxHO 10JIy4YaTh CHUMKH HE3aBHCUMO OT YCJIOBMH OCBCIICHUS, HATIPUMEP
MOJIIPHOM HOYBbIO, OTHAKO 00JIAYHOCTh SIBJISCTCS NMPENATCTBHEM /IVISl CheMKH - HA
CHHMKAX 0TOOPAa’KaeTCH X0JI0HAS BEPXHAA MOBEPXHOCTH 00J1aKOB.

TemnoBasi cbeMKa HepeaKO BbINOJHACTCH TEMH Ke CKAHUPYIIIUMHA
paanMoMeTpPaMu, YTO U Chb€MKAa B BUAUMOM M 0JIMKHEM MH(PPaAKPACHOM JUANA30HeE,
JTOMOJTHEHHBIMH TEIJIOBBIMH KAHAJIAMM.

IIpocTpaHcTBeHHOE pa3pellieHHe TEMJIOBbIX CHUMKOB, TlepeiaBaeMbIX €
MeTEeOCIYTHUKOB, TaAKO€ JKe, KAK 1 CHHMKOB B BUJIUMOM JAHAaMNAa30He, - 1 KM,
TeMIlepATypPHbIe Pa3jJIndyusi perucTpupyroresi ¢ Tounoctsio 0,1 - 0,2°C.

IIpu 3HaAUNTEIBLHOM OXBATe 2-3 THIC. KM U 00JILIIIOM yIJie CKAHUPOBAHHUS 15l HUX
XaPAKTEPHbI Te Ke reOMeTPUYeCKUe UCKAXKEHHS, YTO U VISl CKAHEPHbIX CHUMKOB
B BUJAMMOM JTHAIIA30HE.

C pecypcHBIX CIYTHUKOB IePeaaloT TeNJIOBble CHUMKH 00Jiee BLICOKOIO
NMPOCTPAHCTBEHHOI'0 pa3penieHusi, focTurawinero 60 M mpu oxBare 180 kM.

TenyioBble CHUMKH NOCTYNAIOT U B MHOT030HAJIbLHOM BAPHAHTE CbEMKH, a TAKKe
MPHU THNEPCHEKTPAIbHON ChbeMKe B Y3KHX 30HAX TEIJIOBOT0 AUATNA30HA.

«[IpuMeHeHne JAHHBIX JUCTAHIMOHHOTO 30HIHPOBAHNS B HHKEHEPHO-IKOJIOTHYeCKHX HCCIe10BAHUAX
© 2016, 'l PAH, KU PAH, C.A. JleGenen




TennoBble MH(ppPaKpaCHbIE CHUMKHU

Cnumok cesepo-3zanaoa Poccuu
uH@paxpacnozo padouomempa
AVHRR cnymnuuxa NOAA-9 na
21 gheepana 2009 2.
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MukpoBOJNIHOBbIE paguoMeTpPU4Yeckue CHUMKHU

MU KpPOBOJHOBbIC PATHOMETPUUYECKUE CHUMKHU PErUCTPUPYIOT
paaMoTeIioBoe u3jayueHne 3eMau B MUKPOBOJIHOBOM
paauoauana3soHe, KOTOPOe3aBUCHUT OT JJIEKTPUYECKUX CBOUCTB
MOBEPXHOCTH U HEOJUHAKOBO Y 00bEKTOB C Pa3HBIM
BJIATOCO/AEPKAHUEM, COJICHOCTHIO, PA3JIMYHON KPUCTATIHYECKOU
CTPYKTYPOH.

CHHUMKH MOKHO MOJY4YaTh HE3ABUCUMO OT MOTOAHBIX YCJIOBUIl U
ocBeleHus. Pazpenienne MUKPOBOJIHOBBIX PAIHOMETPHYECKHX
CHHMKOB IMOKAa 04eHb MaJIo - 12 - 50 kM, 4T0 He Mo3BOJIsIEeT
UCMO0JIb30BATH MX /IJIs1 H3YYeHHsI 3eMHOM MOBEPXHOCTH, HO HA HUX
oTOOpaxkaeTcsi BO3pacT MOPCKHX JIbJA0OB, BOJI0OCOIeP:KAHUE CHEra.

MuKpPOBOJIHOBbIE CHUMKH MOJYYAKT ¢ HEKOTOPBIX
METEOCIYTHUKOB.

JIJ1sl M POKOT0 MCI0JIb30BAHNUSI Y THX CHUMKOB € LeJIbI0 H3y4YeHH S
BJIA’KHOCTH W COJIEHOCTH MOYB, TOJIIAHBI H BOI03aNAca CHEKHOTO
MOKPOBA HEOOXOIMMO MOBBIIIEHNE UX MPOCTPAHCTBEHHOT 0
pa3penieHus.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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MukpoBOJNIHOBbIE paguoMeTpPU4Yeckue CHUMKHU

Paouoapkocmmuoe uzoopasrcenue
maighyna Xepo no 0anHwvim
MUKPOBOJIHOB020 PAOUOMempa
SSM/I na wacmome 83 I'T'y

Ha 29 uronsa 1996 2.

By, Jlecatas Mexxaynapoanas Illkona-cemunap «CnnyTHUKOBBIE METOIbI 1 CHCTEMBI HccienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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PaanonokauMoHHbI@ CHUMKM

PainoJIOKAIIMOHHbIE CHUMKH MOJIYYAl0T B PAJHOAMATNIa30HE, PETUCTPUPYSH
OTpaKeHHbIE 3¢MHOI MOBEPXHOCTHIO PAAMOCUTHAJIBI, OChLJIaeMble 0OPTOBBIM
PAAHO0JIOKATOPOM.

Ha paanosiokanmoHHBIX CHUMKAX 0TOOPAKAI0TCS MIEPOX0BATOCTh U BJIAXKHOCTH
MOBEPXHOCTH, ee peJibed, 0COOeHHOCTH CTPYKTYPhI U COCTAB MOPOJI, CJIATAIOIINX
MOBEPXHOCTh, XapaKTepP PaCcTUTEILHOI0 OKPOBA.

B03MOKHOCTH OJIy4YeHHS] CHUMKOB He 3aBUCHUT OT YCJIOBHMH IOroAbl U OCBEICHUS -
00/12a4YHOCTH HA HUX He oToOpakaetrcs. [IpocTpaHcTBeHHOE paspelieHune
PAAMOJIOKAUMOHHBIX CHUMKOB OIIPeAeseTcs Mpekie BCero pa3MepoM aHTEHHbI. Y
CHHUMKOB, CACJAHHbIX PAAHOJIOKATOPOM 0OKOBOI0 0030pa ¢ peaibHOl AHTEHHOH, OHO
cocraBJsieT 1 - 2 kM, HO B 00JILIIMHCTBE CJIy4aeB MPHU MCIO0JIb30BAHUA
PaaAMO0JIOKATOPOB ¢ CUHTE3MPOBAHHOM JJIUHON AHTEHHBI MOJYYAaH0T CHUMKH C
pa3pemenuem 10 -30 M npu mupune 063opa oxos0 100 km.

Cnenuduky paguoJOKalMOHHOT0 CHUMKA COCTABJISIET MeJIKasi MATHUCTOCTH
M300pakeHHs - TEXHHYECKHEe CMeKJI-IIyMbl (0T aHrJ. Speckle - kpamyaTocTs) u
CBO€0Opa3Hoe 0TOOpaKeHHEe TOPHOTO pejibeda.

IIpuHOUII MHOT030HAJILHOM CHhEMKH B PAaIHOHUAIIa30HE peajn3yercs Npu CbeMKe B
Pa3HbIX 30HAX NPOCTPAHCTBEHHBIX YACTOT U MPH PA3JINYHON MOJIAPU3ALNMN
u3jaydyeHus. PaiuosiokauuoOHHbIe CHUMKH IPUMEHAIOT UX B HIMPOKOM CIIEKTpe
HAINPABJICHUH UCCJCA0BAHUN OKEAHA U CYLIH, BKJIKOYAS 32124 TONOIrPadu4ecKoro
KapTorpagpupoBaHus.

N lecsitast Me:xaynaponnas Llkosa-cemnnap « CmyTHMKOBBIE MeTO/bI M CHCTeMBbI HccienoBanus 3eman», Tapyca, 9— 12 anpess 2019r.
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PaanonokauMoHHbI@ CHUMKM

Paouonoxayuonnwie
CHUMKU CO CHYMHUKA
EnviSat (80 xkam x 100 xm),
noayuennoe 10 aszycma

2007200a ¢ 07:50 UTC ¢
paspeuwtenuem (5 m

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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Pa3pelwieHue

Pa3penienue — 310 00IMH TEPMUH, UCIIOJIb3YeMblil 115l ONIUCAHUS
KOJIMYECTBA MUKCeJIel, KOTOpPbIe MOI'YT OBITh OJJHOBPEMEHHO
IPOCMOTPEHBI HA JUCIIee, HIU YYACTOK Ha 3eMJIe, KOTOPOMY
COOTBETCTBYET NMUKCEJIb HA H300paxeHun. B 0oJiee y3KoM cMbIC/Ie B
AMCTAHIIMOHHOM 30HAMPOBAHMM MCIIOJB3YIOT YeThIpe THIIA
paspenieHus

< CHeKTpaJdbHOE — MO HUM MOHUMAIOT ONpeaeIéHHbIH
UHTEPBAJI IJINH BOJIH, B KOTOPbIX pad0oTaeT CeHcop;

S NPOCTPAHCTBEHHOE — YYACTOK HA 3eMJIe, KOTOPOMY
COOTBETCTBYET KaKIbIii MAKCETb HA H300PaKeHUH
(MacmTad n3o0pakeHus);

< paauoMeTpH4YecKoe — YHCJI0 MOJYTOHOB Ceporo TOHA HA
U300pa’kKeHMH, T. € KOJMIeCTBO BO3MOKHBIX 3HAYEHU I
NAHHBIX (pailjia B KaXKIA0OM CIIEKTPAJIBHOM KaHaJie
(BpIpazkaeTcst YUCJIOM OMTOB B KaKI0M 3aMMCH);

< BpeMeHHOe — MAKCHMAJIbHAS YacTOTa MOJTYYeHHUSs
N300paKeHns1 HA OJIHY M TY K€ TEPPUTOPHIO TAHHBIM
THIIOM CEHCOPOB.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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CnekTpanbHoOe pa3pelleHue

CrnekTpajibHOE pa3pelieHne XapaKTepu3yeT ClIoCOOHOCTh CHCTEMBbI
TUCTAHIAOHHOTO 30HAMPOBAHUS PA3JIMYATH OlpPele/IeHHbIe
HHTEPBAJIbI JVIMH BOJH YeM Bbllle CIeKTPajibHOE pa3pelieHue, TeM
0oJiee y3KHMI TMATIA30H JJIMH BOJIH PErHCTPUPYETCS ONpeaeeHHbIM
kaHaJoM. IIpu ouleHKe CIEKTPAJIBLHOI0 pa3pelieHus
PaccMaTpPpUBAIOT IBE XaPAKTEPUCTUKH: KOJIMYECTBO IUANA30HOB
(kaHAJIOB) M IIMPHHY KAKA0T0 Auana3oHa. bojee BbICOKOTO
CIIEKTPAJIBHOI0 pa3pelieHus J00MBAKTCH 32 CUET YBeJIUYCHUS
KOJIMYECTBA IMANA30HOB U YMEHbIICHU IHUPUHBI KAKIOT0 U3 HUX.
Ha npakTHke BakKHO NPABWILHO MOA00PaTh XapPaKTEePUCTUKH
CIIEKTPAJIBHOI0 Pa3pelieHUus] TAK, YTOObI OHM COOTBETCTBOBAJIN
THILYy COOMpaeMoil HHpOPMAIIHHN.

CnexkrTpajibHOE pa3pelieHue NAHXPOMATHYECKOT0 CHUMKA SABJISIETCH
KpaiiHe HU3KHUM, MOCKOJbKY HA HEM HEBO3MOKHO BbLICJIUThH
CUTHAJIBI C PA3JIMYHON JJIUHOH BOJIHBI, M MOJYYEHHOE U300paKeHue
XapaKTepu3yeT 0TPAKATEJIbHYI0 CIIOCOOHOCTH 00bEKTa BO BCEM
BHIMMOM JuaiiazoHe. boJjiee BbICOKOE CIEKTPaJbHOE pa3pelieHue
LUBETHBIX CHUMKOB O0bSICHACTCS TE€M, YTO {BETHASl IUICHKA
00J1a/1a€T HE3ABUCUMOU YYBCTBUTEIbHOCTHIO K U3JIYYCHUIO B CHHEM,
3€JICHOM M KPACHOM JMAaMNa30HaX CIEKTPa.

)8 ecarass Mexaynapoanas IlIkouaa-cemunap « CnyTHHKOBBIE€ METOABI H CHCTEMBbI HccIegoBannsa 3emuan», Tapyca, 9— 12 anpeas 2019r.
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CnekTpanbHoOe pa3pelleHue
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MpocTpaHCcTBeHHOE pa3pelueHue

IIpocTpaHcTBEeHHOE pa3pelieHue IBJASIETCH AaHAJI0IOM
PE3KOCTH O0BIYHOT0 (POTOCHUMKA.
IIpocTpancTBeHHOE pa3pelneHue Hu@poBbIX
CHMMKOB, I0JIY4aeMbIX C IOMOIIbIO YJIEKTPOHHO-
ONTHYECKUX CKAHUPYIOIUX CUCTEM, OIpeaeasieTcs
pa3MepoM MIHOBEHHOIO I10JI1 0030pa — JIMHEHMHOH
Mepbl YIJIOBbIX BeJMYUH, H3MEPsieMOU B
MuJupaguaHax. @akropamMu, KOTOpbie BJIUSIOT HA
NMPOCTPAHCTBEHHOE pa3pelieHne, ABJISIOTCA: BbICOTA
PACIoJIOKeHUS MJIATGOPMBI, pa3Mep 3JIeMEHTOB
CeHCcopa U POKYCHOE PACCTOSAHME ONITHYECKOM
cucreMbl. JlJIsi BLIYUCJIEHUA NPOCTPAHCTBEHHOT O
paspemieHus MCIOJIb3YIOT CJIeAYIIYI0 (popMyJTy

A=HxB

rae A — pasmep NPOEKIUHU 3JTEMEHTOB CEHCOPAa HA
MOBEPXHOCTHh B MeTpax, H — BbICcOTa pacnoJio:KeHus
naropmsl B MeTpax, B — paszmep MrHOBeHHOI 0
oJist 0030pa B MUJIMPAAMAHAX.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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MpocTpaHCcTBeHHOE pa3pelueHue

CHHMKH HI3KOT0 pa3pelieHHs >1000 m
CHHMKH cpeJHero pa3spelieHHA 100—-1000 m

CHHMKH BbICOKOT' 0 pa3pemeHnA

*  OTHOCHTEJLHO BLICOKOI0 30-100m
*  BBICOKOTO 10-30 M
CHHMKH 0Y€HL BLICOKOTO0 1-10 m

pa3pelieHHs

CHHMKH CBePXBbICOKOT0 pa3pelieHHs <lm

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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NMpocTpaH

Pa3mep si1emenTa
CKAHMPOBAHUS
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MpocTpaHCcTBeHHOE pa3pelueHue

Bo3MOKHOCTH JeIM(PPUPOBAHUA HEKOTOPHIX 00bEKTOB NPH
Pa3JIM4YHOM MPOCTPAHCTBEHHOM pa3pelieHN CHUMKOB, M

[detanbHoe BbisiBneHue
Ob6beKTbI O6HapyXeHue
onosHaBaHue XapaxkTepucTuK
Hace:
ACC/ICHHbIC ITYHKTHI 50 15 3
AspoapomMbl
6 2 0,3
CJIE€3HOTOPOKHbIEC ITY T 30 6 1, 5
M
OCThI 6 ) 1, 0
Camo1eThI
S 1,0 0,2
ABTOMANN
TOMAIINTHBI 1,.‘3 0, 3 i
Kopadom
. 8 0,6 0,3
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PagnomeTtpuyeckoe paspelieHue

Panguomerpuyeckoe pa3peiieHne — 3T0 YUCJI0 IPagalii HA KOTOpoe
MOKeT ObITh Pa30UT PerucTPUPYEMbIii TOTOK M3JTy4YeHUs

24 6um — 65536 epaoauuii

4 v _ ) 4

2 oum — 4 2padayuii 1 6um — 2 zpadauui
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Paauo-
MeTpu4yeckoe
paspeLueHue

Paguomerpuyeckoe
paspelueHue — 310
YHUCJI0 rPpaaliuid Ha
KOTOPOE MOKeT
OBbITH pa3ouT
perucTpupyemMsbliu
MOTOK M3JIyYeHU

2 oum — 4 zpadauuii 8 oum — 256 zpaoayui
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NpepBaputTenbHaa oopaboTka CHUMKOB

Ilepen ocHOBHOI 00padOTKOM MOJTYYEHHBIH CHUMOK HE00X0AMMO NMPOBECTH
yepe3 dTall NpeaBaAPUTEIbHOM 00pa00TKH, KOTOPBIM 3aKJII0YAETCS B
IPOBEACHNH IeOMETPUYECKOM, PATHOMETPUYECKON U aTMOC(epHOU
KOPPEKIHUHA.

I'eomeTpryecKkasi KOPPEeKUM YCTPAHACT reOMEeTPUYECKHE HCKAKEHUS,
CBSI3AHHbIE C TEM, YTO CHUMOK MOBEPXHOCTH 3eMJIN aNNapaTom,
HANPABJICHHBIM TOYHO BHHU3, COACPKUT HEHUCKAKEHHYI0 KAPTHHKY TOJbKO B
LHEeHTPe CHUMKA, PH CMEIIEHUU K KPasiM PaACCTOSTHUS MEXKAY TOUKAMH HA
CHUMKE U COOTBETCTBYHIIME PACCTOTHUA HAa 3eMJie BCE Dosiee pa3indarTCs.
HAcnpaBjieHue TaKUX UCKAKEHUN POU3BOAUTCH B Ipouecce (poTorpaMMeTrpuu.
PajuomMerpuyeckasi KOppeKUMs BKJIYAET B ce0sl 1Ba BUIA KOPPEKIUI:

< Pagnomerpuyeckasi KOppeKnus HCKAKeHUH, BOSHUKAKIINX M0 BUHE ONTHKHU
CeHCcopa

SPaguoMeTprueckasi KOppeKIUs HCKAKEHNH, BOSHUKAIOIINX BCIeACTBHE
yIJjia najeHusi COJTHeYHBIX Jy4deid u ¢popMm peibeda (ycTpaneHus nedeKToB
COJIHEYHBIX MSATEH U TeHeid).

ATMoc(hepHas KOPPEKUU - YCTPAHsSeT PA3JIMYHbIC HCKAKEHUS, BHCCEHHbIE
HaJIM4ueM aTrMmocgdepsl.

KanuOpoBouHbie KO3 PULMEHTHI, HEOOX0AUMMBbIE [IJIsl IPOBEICHNU KOPPEKINIA,
MOCTABJSITCH BMECTE ¢ HCXOHBIM MAKETOM 3arpyKaeMoro CHUMKA.

)8 ecarass Mexaynapoanas IlIkouaa-cemunap « CnyTHHKOBBIE€ METOABI H CHCTEMBbI HccIegoBannsa 3emuan», Tapyca, 9— 12 anpeas 2019r.
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[eomeTpuyeckan Koppekuus

I'eomeTpuyeckasi KOppeKUMs UCIPABJIAeT HCKAXKEHU, onpeaesieMble
CbEMOYHOM CHCTEMOM, a TAKKE HE3ABUCUMbIE OT ChbeMOYHOM CUCTEMbI
NMPOCTPAHCTBEHHbIEC M MACIITAOHBIEC OIIMOKH, MPOUCXOASIIIINE OT U3MEHECHUS
BbICOTHI, CKOPOCTH T0JIETA UJIU NPOCTPAHCTBEHHOI'0 MMOJIOKEHUS ChEeMOYHOU
nJIaT(QopMsbl.

Huske nepedynciieHbl pa3iiuyHbie BUABI HCKAKEHUUA U UX PUYUHBI.

< HckakeHusi reoMeTPHUYECKHX MapaMeTPOB ClleHbI CheMKH,
BbI3BaHHbIC BpallleHueM 3eMJiu U ee popMoii.

& HckakeHus:, 00yca0BJIeHHbIe reoMeTpueii GokaJbHOI MI0CKOCTH
CEHCOopPAa, MOJIOKEHUEM ONTHYECKON OCU OTHOCUTEJILHO OPUEeHTAllNHT
KOCMHUYECKOr0 anmapara, a Take OIIUOKH, CBA3aHHbIE ¢
MHOI'030HAJIbHOCTHI0 U MHOT'03JICMEHTHOCTHI0 ChbeMKH, PA3JIMYUAIMU B
apaMerpax 3JIeMEeHTOB KaMephbl U OTKJIOHEHHEM OCH CbeMKH.

< HckakeHus:, CBSI3aHHbIE ¢ OpHEHTAIMEH CHUMKA OTHOCHTEJIBHO
HAINPABJICHUS JABUKEHUA CIIYTHUKA, OIIUOKH, BOSHUKAKOIIME U3-3a
U3MEHEHUH BbICOTHI OPOUTHI, CKOPOCTH CKAHUPOBAHUA U
HAIIPABJICHUA 0Cel KOCMHUYECKOIro aniapara.

< HckakeHus1, BbI3BaHHbIE€ HENMPABUJILHOI OLIEHKOH OpHMEeHTAIINH OCei
CIIyTHUKA, OIINOKAMY KAJTMOPOBKH U3MEPEHHUS BbICOTHI M yIJIA
OTKJIOHEHHUSA OCH ChbEMKH, 2 TAKKe OLIMOKAMU CHHXPOHU3ALUHU
OOpPTOBOI M HA3EMHOI IIKAJ BPEMEHH.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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[eomeTpuyeckan Koppekuus

Jsi reoMeTpruYeCcKOM KOPPEKIMH UCTOJIb3YIOT JUHAMUYECKYI0 MO/Ie/]Ib
CbEMKH, C IOMOIIbIO KOTOPOUM CHUMOK TpaHchopMupyercs: U3 COOCTBEHHOM
CHCTEeMbI KOOPAMHAT B CHCTEMY KOOPJAUHAT HA3eMHOU CTAHIUM.
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8 7F
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T 6 ____. Mnockas Mopens 3emnn 7
2 5 __ Coepuyeckan Mmogens 3emnu “
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G51,(0) Yron ckaHMpoBaHWA, paavaHsbi

CucreMaTuyecKHe MCKAXKEHUA YCTPAHAIOTCH HA CTAHIUAX MPUEMA TaHHbIX
JA33. UckaxeHuss B OTHOCUTEJIbHOM MO3UIIUOHUPOBAHUM MUKCEJICH,
NPUYMHON KOTOPBIX SABJIMIOTCH MOTPEIITHOCTH AaTYNKA, NPOABJIAIOTCS B
BHJI€ M0JIOCYATOCTU U BbINAJACHUA 3HAYCHUI OTACJbHBIX CTPOK B HU(PPOBOH
3aMUCH.
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[eomeTpuyeckan Koppekuus

HaseMHoe paccTosiHue HasemHoe paccTtosaHue
B NPOAONLHOM HANpaeneHumn, Km B NONepe4YHOM HanpaB/ieHnW, KM
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' Homep nukcena B nonepeyHom HanpaeneHm
Tpacca NC3

P PeKT HeJIMHENHOI0 YBeJIMYCHUSI MTHOBEHHOIO 10JI51 0030pa CUCTEMbI
AVHRR, xapakrepHblii 1Jisl JIHHEHHBIX CKAHUPYIONIMX CUCTEM U NMONEPEeYHbIX
I3C-ckaHepoB. AHAJIOTHYHbIE HCKAXKEHHUSI BOSHMKAKT B HIMPOKOYTI 0JIbHBIX
NMaHOpPaMHBbIX (poTokaMepax. I'OpM30HTAJIBLHBIM U BEPTHKAJbHBIN MACIITA0bI
PACCTOSTHUN HA MECTHOCTH SABJISIIOTCH JJMHEHHBIMU. JJIJIMIICHI PEACTABISIIOT
€000 00,1aCTh MHTErPUPOBAHMSA (PYHKIIMH NMPOCTPAHCTBEHHOI0 OTKJIMKA
CHEMOYHOM CHCTEMbI, a NepeKpecTus — OTAeJbHbIe MUKceIbl. Pasmepsl
MIHOBeHHOT0 moJist 0030opa (GIFOV) n BeimunHa Ha3eMHOT0 HHTEpPBAaJia
auckpernanuu (GSI) cylmecTBeHHO BO3PaCTAIOT HA 00JIbIIOM YAAJ€HHH OT
TPacchl CHYTHUKA — 3TOT 3P eKkT XOpoLIo 3aMeTeH HA IPUBEACHHON cXeMe.

By, Jlecatas Mexxaynapoanas Illkona-cemunap «CnnyTHUKOBBIE METOIbI 1 CHCTEMBI HccienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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PaguomeTpuyeckas Koppekuus

PaqnoMerpuyeckasi KOppeKUMs - MCIIPABJICHUE HA 3TAMe NPeABAPUTEIbHOM
MOATOTOBKH CHUMKOB ANIMAPATHBIX PAAMOMETPUYECKUX UCKAKEHUH,
00yCJIOBJICHHBIX XaPAKTEPUCTUKAMM HCII0JIb3YEeMOI0 CbeMOYHOr0 nNpudopa.
JUJIfl CKAHEPHBIX CheMOYHbIX MPUOOPOB Takue Ae(peKThI HA0TI0IATCH
BU3YyaJbHO KaK MOAYJIAIMA N300pakeHus (M0J0CHI) B HATIPABJIEHHAX
NapajieJibHO UM MEePHEeHAUKYJISIPHO 0CH U300PaKEeHUS.
Boigeasiior caeayromye NpUYMHbI NOSIBJICHUSA PAAMOMETPHYECKUX
HCKAKECHUH!

< HeogHOpPOAHOCTH OTKJIHMKA 1€TEKTOPOB W UX Pa3THYHBIX

3JIEMEHTOB.
< HeucnpaBHOCTB 3JIeMEHTOB JA€TEKTOPA.
< IloTeps TaHHBIX MPH UX Nepeaayve, APXUBUPOBAHUM WIIH
U3BJICYCHUM U3 APXUBA.

< Y3Kuii TMHAMUYECKUH TNANA30H.

< HenocTrosiHCTBO MapaMeTPoOB CbeMKH 0T CHUMKA K CHUMKY.
IIpu paguoMeTpruYeCKO KOPPEKIUU OTKJIUKHN BCEX JJIEMEHTOB CEHCOpa
HOPMAJIN3YIOTCS C IOMOIIbIO ClleNHAIbHON Ta0auubl cooTrBeTcTBUs (LUT,
Look-UpTable), npu nocTpoeHun KoTOpoii ONMOPHBIM 3HAYEHHEM CJIYKHT
HAMMEHbIIASI HHTEHCUMBHOCTh CUTHAJIA HA CHUMKe. JTO JKe 3HAYeHHUe MOKHO
HCII0JIb30BATH U JAJI 00PATHOI0 NMPeodPa30BaHKsI HOPMAJIU30BAHHBIX
JTAHHBIX B HCXOJHbIC A0COJIOTHBIE eIMHULBI.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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PaguomeTtpuyeckan KoppeKkuus

Yoanenue cO0linbIX NUKCEN06 U 6PMUKAILHBIX HOOC
(cmamucmuueckuii Memo_dl) 6 uzoopascenuu cnekmpopaouomempa ASTER
(Advanced Spaceborne Thermal Emission and Reflection Radiometer).

Hecsitasn Mexaynaponnas llkona-cemnnap «CyTHUKOBBIE MeTO/BI H CHCTeMBbI HcciienoBanus 3eman», Tapyca, 9— 12 anpess 2019r.
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PaguomeTtpuuyeckana Koppekuus

~ Yoanenue zopuzonmanvuix nojoc (cmamucmuueckuii Memoo)
6 uzoopacenuu cnexkmpopaouomempa ASTER (Advanced Spaceborne
Thermal Emission and Reflection Radiometer).
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PaguomeTpuyeckas Koppekuus

Paguomerpudeckas koppexkuus 1aHHbIX /(33 BbInogHseTCH, B
OCHOBHOM, IBYMS METOJAMM:

< € MCIMOJIb30BAHUEM M3BECTHBIX MapaMeTPOB M HACTPOEK
ChbEMOYHOI0 NMPUdopa (KOPPEKTHPOBOUYHBIX TA0JIMI);

& CTATHCTHYECKH.

B nepBoMm ciy4yae He00X0AUMbIe KOPPEKTHPOBOYHbIE MaPAMETPbI
OTIPeeJISIIOTCS ISl CheMOYHOr0 MPpUdOpa HA OCHOBE JJIUTEJIbHbIX
HA3€MHBIX M MOJETHBIX HCTIBITAHU.

Koppekuusi cTAaTUCTHYECKMM METOJA0M BBINOJIHAETCS MyTeM
BbISIBJICHHS [Ie(DEKTA M €ro XapaKTePUCTHK HEMOCPEACTBEHHO U3
CaMoOro U300paskeHus, MOJIeKANIEro KOPPeKuum.

Kak cienyer u3 onpejaesieHusi, Ka4eCTBO KOPPEKUUN B IEPBOM
cJiydyae Bbille, YeM MPH CTATUCTUYECKOM pacyeTe, TAK KaK TaKo#
THII KOPPEKUHNHN YYUTHIBAET 0COOEHHOCTU CHCTEMbI KOTOpPbIE
TaKue JaHHbIe IPOU3BO/IUT.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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PaguomeTpuyeckas Koppekuus

Jliist paguoMeTpuydeckoii koppekuuu nzoopaxkenuss ASTER B
BuanMoM u oimkHeM UK (VNIR kaHaabl) ncnojb3yeTcst cieayoias
Gopmy.a:

L=A *V/G, +D,
rae L — ckoppekTupoBaHHasi BeJIMYMHA; V — KOppeKTHpPYyeMasi
BesanunHa; A, , G,, D, — k03gGuumneHTsI KOPppeKuuH,
PACCYUTHIBAIOTCHA Pa3padoTYMKAMHU TATUYHKA.

IIpumep nepecuera 3HAYEHHS TUKCEJIA:

L =1.7965* 57/ 2.472 + (-2.6339) = 38.7902504854

Kak BUIHO U3 pe3yabTaTa, HUPPHI, KOTOPHIEe MBI OJYYaeM y:Ke He
SIBJISTIOTCS 1[€JIOYHCJIEHHBIMH, COOTBETCTBEHHO pa3Mep H300pakeHust
CYIIeCTBEHHO BO3pacTaeT, KpoMe TOro, MoJIy4eHHbIe 3HAUEHUS ITO
y:ke He MmacmTadupoBannble Digital Numbers (DN), a peaabHble (Hiin
MOYTH peajibHbIe, 03 yueTa aTMOC(hepHOii KOPpPEeKINH) 3HAYEHUS .

By, lecaras Mexaynapoanasi lllkoia-cemunap «CnyTHHKOBBIE METOAbI H CHCTEMbI HccaenoBanus 3emian», Tapyca, 9- 12 anpeast 2019r.
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PaguomeTpuyeckas Koppekuus

Ycnewino évinonnue oannstii nepecuem 011 6cex nukceneil
U300paHCEHUA, NOSIYUAEM CYUIECIMBEHHO JIYUILYIO KAPDMUHY.
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I'IpeoGpasoBaHMe dPypbe

N-1 M-1
F(x,y)= Z > F(u,v)exp|i2z el P 2
Xx=0 y=0 N M

rjae N, M — 4HCcJI0 NMKceJdeld B HAPABJIEHHH X H ) COOTBETCTBEHHO;
| — MHHMAfl eIUHHUIA;
X,y — NPOCTPAHCTBEHHbIE KOOPAMHATHI,
U,V — MpoCTPaHCTBEHHBbIE YACTOTHI,
F(X,y) — ucxomHas pyHKIMS SPKOCTH CHUMKA B
MPOCTPAHCTBEHHOI 00J1aCTH,;
F(u,v) — xomiekcHasi PyHKIHSI B YACTOTHOM 00/1acTH
: .. ux uy
exp(i z)=cos(z)+isin(z) z=2z||— |+| =

N M

IIpeoOpazoBanue Dypbe 00bIYHO NPUMEHSIOT AJSl YAAJICHUS HIYMOB, TAKHUX
KaK M0JI0OCYATOCTh, KPANIMHbI WJIA BUOpaLus U300pakeHus, NOCPEACTBOM
BbISIBJIEHHS] TIEPHOIMYHOCTH UX NMPosiBjeHus (001acTell BLICOKOMH
NMPO-CTPAHCTBEHHOH YacToThl). [OPH30HTANBLHAN M0J10CYATOCTH
0TOOpakaeTCH HA IUArpaMMe MAarHUTY/ KAK BePTHKAJIbHbIC JIUHUU, U
HA000pOT.

o Jlecaras Mexaynapognas LlIxona-cemunap «CnnyTHUKOBBIE METOIbI 1 CHCTEMBI HecenoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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[MpeobpaszoBaHue dPypbe

Hcxoonoe uzoopasncenue (cneea) u pesyibmamaot
obpabomku npeoopazosanuem Dypove (cnpasa)
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ATMocgepHaa KoppeKkuus

3agaya atMoc(epHO KOPPEKIUHU SABJIACTCA OJHOM U3 CAMBIX CJIOKHBIX 3aa4
o0padoTku ganubIx /I33. Ocobennoctnio /[33 U3 kocMoca sAABJIsIETCS TO, YTO
U3JIy4Y€HHUE OT 3¢MHOU MOBEPXHOCTH J0JIKHO MPOTH Yepe3 arMoc(epy npexie,
yeM Oyaer 3a)MKCUPOBAHO JaTYMKAMHU, YCTAHOBJICHHBIMHU HA CIIYTHUKE.
[Ho3Tomy nanublie /[33 BKINYAKOT He TOJALKO HHPOPMALIMIO 0 MOBEPXHOCTH
3emuin, HO 1 0 cocTosTHUM aTMOChepbl. [L1s Tex, KTO 3aHUMaeTCs
KOJIMYECTBEHHBIM aHAJIM30M IIOBEPXHOCTHOT'O OTPAXKEHUS, YCTPAHEHHE
BJUSAHUA aTMOC(hepbl IBJIAETCH BAKHBIM IIATOM NMpeIBAPUTEIbLHOM 00Pa00OTKHU.

JJist ycTpaHeHus BJIUSHUSA COCTOAHUA aTMOC(hepbl HEO0X0AUMO 3HATH TAKHUE
IapaMeTpbl, Kak KOJUYeCTBO BOAAHOIO apa, pacupeaeieHUus: a3po30Jieil u
BUAMMOCTD CHeHbI. [10CK0JIBKY psiMoe U3MepeHue ITUX aTMOC(PepHbIX
CBOIWCTB JOCTYIIHO PeAKO, pa3padaTbIBaAIOTCS METOAbI MX MOJYyUYEHHUS U3
CIIEKTPAJIbHBIX 3HAUCHUH TaHHBIX. [ToyyeHHbIe KOIPPUIHEHTHI
UCIOJIb3YHOTCH IJIA CO3AAHUS BBICOKOTOYHBIX Mo/ieJiel aTMOC(pepHOu
KOPPEeKUMH, YTOObI MOJYYUTh HCTUHHBIC KOAPPUIHMEHTHI OTPAKECHUS.

CyumecTBYIOT pa3jiM4iHbie aJITOPUTMbI BHINIOJTHEHUSI AaTMOC(EePHOIl KOPPEKIMH:

< CTaHAapTHas a0COIOTHAsI KOPPEeKIHS;
< CTaHJapTHasi OTHOCUTEJIbHASI KOPPEKIUS;
< HCHpaBJieHUsI HA OCHOBeE 3aJJaHHBIX MO/IeJIeH.

)8 ecarass Mexaynapoanas IlIkouaa-cemunap « CnyTHHKOBBIE€ METOABI H CHCTEMBbI HccIegoBannsa 3emuan», Tapyca, 9— 12 anpeas 2019r.
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CrtaHpapTHasa abconTHanA
aTMocepHas KoppeKuus

Cra”npapTHast a0COJIOTHAS KOPPEKI U MOKET BbINOJIHATHCH
CIOCO0AMU IMITUPUYECCKOM KOPPEeKIMH JJUHUN UIH
BbIYMTAHUSA A0COJIOTHO TEMHBIX 00bEKTOB.

OMIMPUUYECKA KOPPEKIM JUHUU MPeIyCMATPUBAET:

< BbIYHC/IE€HHE CIEKTPAJbHBIX XapaKTEePHCTHK
00beKTOB HAa BBIOPAHHOM Y4acCTKe;

< MOCTPOEeHHEe KPUBBIX CIIEKTPAJILHOr0 00pa3a aJs
ITHX 00bEKTOB;

< omnpe/eeHne UCTUHHOTO 3HaAYeHusI Ko uunenTa
OTPAXKEHUS I KAXKAOI0 MUKCEJIS.

HexocTaTkoM 31010 Crocoda siBjasiercsi 0TCyTCTBHE B
00JILIIMHCTBE cJay4yaeB HHPOpPMAUU 00 HCTUHHBIX
3HAYEHUAX KOIPPUIHEHTOB OTPAKCHUA.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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CrtaHpapTHasa abconTHanA
aTMocepHas KoppeKuus

C11oco0 BLIYHTAHUSA A0COJIIOTHO TEMHBIX 00BEKTOB
BKJIIOYAET CJIeAYIOIIUe TeUCTBUA

< HAXOK/JIeHHe MO0 THCTOrpaMMaM HAa CHHUMKe
a0COJIIOTHO TEMHBIX 00beKTOB (YUYACTKH TEHH B
BUAUMOM YacT IM cnekrTpa, riiyooxkue ¥ YUCThIe
Boj0eMbl B 0.1mxHeld UK yacTu cnektpa);

< NpHCBOEHHE TAKHUM 00beKTaM 3HaAYeHMsI
K03 (PpUIHEeHTA OTPAKEHUS PABHBIM HYJIIO.
IIpeamosiaraercs, YTo pacxoxxjaeHue 3HAUYCHU N
SIPKOCTH MHUKCeJIed TEMHBIX 00bEKTOB C HYJIeM
CBSI3aHO C BJMSIHUEM aTMOC(ephl;

< BbIYHUTAHNeE NMOJYYEeHHOIH PAa3HOCTH OT 3HAYEHH I
SIPKOCTH KAKIA0I0 MUKCEJII CHUMKA I/ MOJIy4YeHUs
CKOPPEKTHUPOBAHHBIX 3HAYCHUM.

HeI[OCTaTKOM croco0a sIBJasIeTCs BO3MOKHOE MOSIBJIEHH €
INEPCUCIIPAB/ICHHDBIX TaHHbIX.
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CtaHaapTHaa oTHoOCUTenbHas
aTMmocdepHan Koppekuusa
CTaHIlapTHaH OTHOCHUTC/IbHAA KOPPEKIUA MOKET BBITNNIOJHATHCHA C

NMOMOIILI0 KAJHOPOBKH MO MJOCKOH 00J1aCTH U BHYTPEHHEro cpeIHero
OTHOCUTEJBLHOT0 KOd(hdunmueHTa oTpakeHus.

st peanu3anum cnocoda KAJUOPOBKU MO MJIOCKOH 00j1acTH
HEe00X0IMMO HAJIUYNE HA N300PaAKEHHUH IVIOCKUX YYACTKOB X012
CIIEKTPAJBLHOU KPUBOM. YYACTOK CIIEKTPAJIbHOW KPUBOU /LI TAKOU
00J1aCTH pa30MBaeTCHa HA OTAECJIbHbIC 3HAYCHUS APKOCTH MUKCEJIC.
3aTeM 3HaYeHHUA BCeX MUKCeJeH HOPMAJIU3YIOTCS B Mpeaeax MI0CKoro
y4yacTka KpuBou. B pe3ysabTare moJry4aoTcsi OTHOCHTEIbHbIE

k03P punuenTsl orpaxkeHus. HemocraTrkom 3t1oro cnocoda siBjasercs 1o,
YTO OH He BBINOJHUM, €CJIM HA CHEHEe OTCYTCTBYIOT IVIOCKHE YYACTKH
CIICKTPAJILHOU KPUBOIA.

Bo BTOpOM crioco0e cpeiHee 3HAYECHHE OTPAKEHUS U300PaKeHU TeJISAT
HA 3HAYEeHUH SAPKOCTH OTAEJIbHbBIX MUKCceJIeH. B pedyibraTe moay4amr
OTHOCUTEJIbHBbIC KO3 PUuuUeHThI oTpakeHuss. HegocraTtkoM cnnocoda
SIBJISIETCH TO, YTO MPUCYTCTBHE PACTUTEJIHLHOCTH HA U300PaKeHUH
YMEHbIIIAET TOYHOCTH OTHOCUTEIbHBIX KOY(PPUINEHTOB OTPAKEHUS.

)8 ecarass Mexaynapoanas IlIkouaa-cemunap « CnyTHHKOBBIE€ METOABI H CHCTEMBbI HccIegoBannsa 3emuan», Tapyca, 9— 12 anpeas 2019r.
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ATMmocepHana KoppeKkLus Ha OCHOBe
3aJaHHbIX moaeneun

AJITOPUTM HCIIPABJICHUS HA OCHOBE 32IaHHBIX MO/IeJieil M03BOJIsIeT MOJIy4aTh
0oJsiee TOYHYIO HH(pOPMALUIO U3 U300paKeHUul. /1J1s1 yCTpaHEeHUs BIMSHUSA
pPa3JIMYHBbIX aTMOC(EPHBIX siBJeHHIT (BOASITHOIO Mapa, KHCJI0POAa, YIJIEKHCJI0r0
ra3za, MeTaHa, 030Ha, paCCeMBAHUA MOJIEKYJIaMM a3P030Jieil M YacTuaMu
NbIJIM) UCIOJIb3yeTcs MporpamMmma neperoca usaydeauii MODTRAN. B
MODTRAN peaan3oBaHo HecK0JIbKO Mojeieii aTMocdepbl (J1eTo B CpeTHUX
IIMPOTAX, 3MMa B CPeIHUX IHPOTAX) U COCTaBa a3po30Jieii (s cejIbCKOoM
MECTHOCTH, TOPO/1a, MOPCKUX TEPPHUTOPHIi), O KOTOPHIM PACCUHTHIBAETCS
YHUKAJIbHOE PelieHue I KaKI0r0 CHUMKA.

s repmanbHbix UK paguoMeTpoB, u3MepsamiuX AspKOCTHYI0 TEMIEPaTypy
U3JIyYEHUs, OMAAAOIIEr0 HA JaTYUK, NOTPEIIHOCTD ONpeaAe eHUs
Temnepatypsl coctapJjsieT 10 K u 0oJiee u3-3a Biausinust armocdepsbl Ha
pacupoctpanenue TemioBoro UK usinydenus. /st KoppekTupoBKHU
TepMmaabHOro UK nzodpakeHuss npuMeHAOT TPU METO/A.

B kauyecTBe IepPBOro MeT0/1a BHICTYNIAeT MaTEMAaTH4YECKOEe MO/IeJIMPOBAHHE C
UCIO0JIb30BaHueM nporpaMMHubix komiiekcoB LOWTRAN u MODTRAN.
Taxkue Moxes i MOKHO IPUMEHSTH TOJIBKO MOCJ€E MOJTYYeHUS 1eTATbHOI
XapaKTePUCTUKHU aTMOC(ePBHI.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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ATMocepHaa KoppeKuus

Cnumox cnymnuka LandSat éoe3 Cnumox cnymuuka LandSat ¢
ammocghepnoit Koppekuuu ammocghepnoit Koppekuuu
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OpToTpaHcopmmupoBaHMe CHUMKA

Ilepepacnpeodenenue nukceneii na uzodpaxcenuu 6
pe3yibmame OpmMompanchopmuposanus

OproTrpancpopmMupoBaHme
(opTokoppeKums) —
MaTeMaTH4YeCKH CTPoroe
npeoopa3oBaHue UCXOTHOIO
n300pakeHus (CHUMKA) B
OPTOTOHAJIBHYH MPOEKINIO
(Mpu KOTOPOIi KaxKast TOUYKA
MEeCTHOCTH Ha0J1ogaeTcst
CTPOro BepTHKAJBLHO, B HATHP)
M yCTPaHEeHHE Bcex
reoMeTPUYeCKHX HCKAKEHMA,
BbI3BAHHBbIX peJibedom,
YCJIOBUSIMHU CheMKH
(mepcrneKTUBHbIE HCKAXKEHHS,
Pa3BOPOTHI,
Pa3HOMACIITA0OHOCTDH) H THIIOM
KaMepsbl (IucTopcuei
00bEeKTHBA).

151 BBINIOJIHEHHSI OPTOTPAaHCHOPMUPOBAHMSA HYKHA U PpoBasg Moaeb peibeda,
TaK KaK HY?KHO 3HATh BBICOTY MECTHOCTH /IJIsl Ka)KI0H TOUYKH (MUKCeNs) CHUMKA.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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OpToTpaHcopmmupoBaHMe CHUMKA

Kocmuueckuit chumok 0o (cnesa) u nocne (cnpasa) opmompancghopmuposanus.
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MexayHapoaHaa Knaccudgukauumsa ypoBHeun
o0paboTKku n npeacraBneHun AaHHbix 033

Popmart
M300paxxeHus
Popmart
MeTafaHHbIX
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0 ADCOIOTHO «CBHIPBIe)» TaHHbIE, CO/Iep Kalie He He
mH$opmaiio ¢ [I3C-1aTuWIIKOB B 1poliecce CheMKIL,  OIpelie/ieH  ompe/iesieH
0€3 KaKIX JI100 Mpeodpa3oBaHIIL

ITudopmalnisa MokeT HMeTh CKRaTIIe.

JaHHBIII YPOBeHb SBJIsIETCA 0230BBIM IS
¢gopMIIPOBAHIIA TTOCTIeTYIOIIX YPOBHeEI 00padoTKIL

Kax IpPaBILIO, aTC€HTCTBA HE PACIIPpOCTPAHHAIOT
JAAHHbIEC 3TOI'0 YPOBH1L.

I’IC]’[O.TILByeTCH HCRJIIO'YITE/IbHO B HE/THX B3 YUCHITHA
pﬂﬁOTBI CHEMOYIHLBIX CHCTEM

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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MexayHapoaHaa Knaccudgukauumsa ypoBHeun
o0paboTKku n npeacraBneHun AaHHbix 033

Popmart
M300paxxeHus
Popmart
MeTafaHHbIX
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1A BrmouaeT To/mbK0 pagnoMerpuiueckyio koppeximro  RAW, TIFF CEOS,
IICKA/KeHIIII, BLI3BAHHBIX pa3HHIIell B XML
YYBCTBUTEJILHOCTH OT1e/IbHBIX 113C-maTynmxon
CKRAHHPYIOIell CICTeMBbL.

Hukakne reomerpiieckiie INCIIPABIeHHA JI7IA
H300pakeHIIl 3TOro YPOBHA He BHIIOJTHAIOTCH,
IM0YTOMY OHH OCTAIOTCH MPAKTHYECKI
HeoOPAsOTAHHBIMH ILTH «CHIPHIMID).
IIpenocTaBiasroTca KOYPPMIeHTHI A0COTIOTHOIT

pamIoMeTpHUEeCKOIl KAJTHOPOBKIL

MaTepiajbl JaHHOTO YPOBHA PeKOMEHI0BAHBI IS
noc.J1eaymoleii gpororpaMmeTpaeckoii 00padoTKNI
CTPOTHMII MeTOTAMII
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MexayHapoaHaa Knaccudgukauumsa ypoBHeun
o0paboTKku n npeacraBneHun AaHHbix 033

Popmart
M300paxxeHus
Popmart
MeTafaHHbIX
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1B BrimouaeT paIoMeTPIeCKYI0 KOPPERINO, KakK I RAW, TIFF CEOS,
YPOBeHb 00pasoTKH 1A , a TaK/Ke reoMeTPHUeCKYI0 XML
KOPPpeRINo cucTeMarirMeckix ommiook I13C- -
JATUIIKOB CKAHHPYIOIEIl cHCTeMbI, B TOM “IIC]Ie ASCII
IMAHOPAMHBIE HCKAKeHIIsl, HCKAKeHII BhI3BAHHbIE
BpallleHIIeM 11 KPpUBH3HOIT 3eMiin, Ko/tedaHiieM
BBICOTHI OPOUTHI CITy THHKA.
ITpumeHeHa Aa0COIOTHAA PaHOMETPITMeCKASA
KamopoBka. II300paxenus ypoBHs 1B nHorma
Ha3bIBaloT «path-oriented» .

JTOMOTHUTETHHO MOT'YT OBITH IPeI0CTABIEHbI
dailibl, comepxannie KoYGp@PIuIeHTHI
paioHAIbHOTr 0 MHoTowIeHa (RPC),
ATNPOKCIMHUPYIOIIIE TeOMeTPHIO 1300 pakeHH .
Matepuaabl MOTYT OBITH HCIIOJIH30BAHBI /11
¢oTorpavmMeTpireckoii 06padoTKH KaK CTPOTHMI
MeTOaMIL, TAK I ATNPOKCHMALNIOHHBIMIT

&, lecsitas Mexnynapoanas [lkosa-cemunap «CrnyTHUKOBbIE MeTOABI M CHCTEMbI HecaenoBanusi 3emun», Tapyca, 9- 12 anpens 2019r.
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Mex(p,gHaponHa;l Knaccudgumkauua ypoBHeu
o6pa OTKU U npe.qCTaBneva .anHblx JJ,33

Kocmuueckuit cnumox ypoens 0 (cneea) u ypoens 1 (cnpasa)

o, Jecsitast Mexaynapoanas Llkona-cemunap «Ciiy THHKOBbIE METOBI H CHCTeMBI HecaenoBanus 3eman», Tapyca, 9— 12 anpesast 2019r.
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MexayHapoaHaa Knaccudgukauumsa ypoBHeun
o0paboTKku n npeacraBneHun AaHHbix 033

Popmart
M300paxxeHus
MeTagaHHbIX
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2A II300paikeHns, Kak MPABIIO, IIPIIBeIeHbI K GeoTIFF XML,
CTAHTAPTHOII KapTorpadurieckoii mpoekinni 6e3 ASCII
HCITOJIH30BAHUA HA3eMHBIX OIOPHBIX TOYEK.

ITpoeimpoBaHie W300pakeHIIsA BHIIO/THAETCS HA
CPeTHIONI0 INTOCKOCTH I HCI0Ib3YeTCH
riaooaabHast g poBasa Moaeh pebeda (DEM) ¢
HIATOM Ha MeCTHOCTH 1 KM

MoryT ObITH IpeT0cTAB/IeHbI (ailiIbl, coTep KalIe
K0 PHINIEHTHI PAIIHOHAILHOT0 MHOT O'LJIeHA
(RPC), atmpokcuMIIpyIolie reoMeTPHIO
H300pasKeHIA

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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MexayHapoaHaa Knaccudgukauumsa ypoBHeun
o0paboTKku n npeacraBneHun AaHHbix 033
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2B II306pakeHns ypoBHs 2B nipiBeaeHbI Kk GeoTIFF XML,

CTAHIAPTHOI KapTorpadgirieckoil MpoeKIn ¢ ASCII

HCITOIB30BaHIIEM HA3EMHBLIX OIIOPHBLIX TOYEK.

ITpoeimpoBaHie W300pakeHIIsA BHIIO/THAETCS HA
CPeTHIONI0 INTOCKOCTH I HCI0Ib3YeTCH
rJIo0aIbHas I poBasg Mo/IeJIb peiibeda

(DEM) ¢ miarom Ha MecTHOCTH 1 KM.

MoryT ObITH IpeT0cTAB/IeHbI (ailiIbl, coTep KalIe
K0 PHINIEHTHI PAIIHOHAILHOT0 MHOT O'LJIeHA
(RPC), atmpokcuMIIpyIolie reoMeTPHIO
H300pasKeHIA

&, lecsitas Mexnynapoanas [lkosa-cemunap «CrnyTHUKOBbIE MeTOABI M CHCTEMbI HecaenoBanusi 3emun», Tapyca, 9- 12 anpens 2019r.
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MexayHapoaHaa Knaccudgukauumsa ypoBHeun
o0paboTKku n npeacraBneHun AaHHbix 033
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3A B ormirrnm ot ypoBH#A 2B, 1300paikeHns yposHsa 3A GeoTIFF XML,
TPOEINIPYIOTCA B 32JaHHYI0O KapTorpadiraeckyio ASCII

IMPOEKIMHIO I[yTeM OPTOTPAHC(OPMIIPOBAHIIA C
HCITOJIH30BAHIEM MO/IeJII CHIIMKA, OTIOPHBIX
HaA3eMHBIX TOY€eK I MOJe/ pejibeda MeCTHOCTH.

IHory4eHHbIE 11300 pakeHIIs] SBJISAIOTCA
OPTOCKOPPEKTHPOBAHHBIMII € OTIpe e IeHHOIT

TOYMHOCTLEIO.

IT300pakeHns, Kak MMPABIIIO, HAPE3AIOTCH HA
CTAHIAPTHBIE KapTOrpadIirieckiie JTCThHI

&, JecaTas Mexaynapoanas lllkosna-cemunap « CnyTHMKOBBIE MeTOIbI M CHCTeMBbI HccienoBanus 3eman», Tapyca, 9— 12 anpess 2019r.
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MexayHapoaHaa knaccudukauma ypoBHen
00padoTKu N npeacraBneHna gaHHbix 033
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3B VpoBens 3B nmojapazymeBaeT 00heIHeHIe GeoTIFF XML,
1300pakeHINi YPOBHA 3A B eTlHbIe OeClIIOBHbIE ASCII
PACTPOBBIE MO3aHKH, MOKPHIBAOIIIE OO/IHIIIE
TepPPUTOPHI
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MexayHapoaHaa Knaccudgukauusa ypoBHeun
o00paboTKn u npeacraBneHnsa aaHHbIx 033

3ajaua no onpeaeJeHUI0 YHUBEPCAJIbHOI0 PACTPOBOI0
¢popmara u popmara MmeTagaHHBIX IPHU GOPMUPOBAHUM
MaTEepPHAJI0B KOCMHUYECKHX ChbeMOK IPH UX MPEA0CTABJICHUMN
M0JIb30BATEJISIM MPEBPATHJIACH B MOUCK «CBAIIEHHOI'0
I'paajss». OCHOBHAS TPYAHOCTD 3aAKJII0YAETCH B 00J1bIIOM
KOJIMYECTBE PA3JIMYHBIX IPWIO:KeHU. B HacTosee Bpems
IporpaMMHoe odecnevyeHue, padorariinee ¢ paCTpOBbIMHU
n300paskeHUusIMHU, 00LIYHO Noaaep:kuBaeT 50 pa3IMUHBIX
¢popmaToB. Bopnoa ¢ I TUMH «TIKYHIJIAMHUY» (JOPMATOB CHIbHO
CHUKAET COBMECTUMOCTDH NMPHJIOKEHUI ¥ TPpedyeT 00JIb X
TeXHUYECKUX 3HAHUM KAK NMOCTABIINKOB JAaHHBIX, TAK M UX
norpeduresie. 3a mocjaeaHee AecATUIETHE ObLIO IPUJIOKEHO
MHOI'0 YCHJINI, HANIPABJIEHHBIX HA HOPMAJIU3AIHM IO
3JIEKTPOHHOI0 00MeHa JaHHbIMHU. BOT HeKOTOpbIE U3

(¢opMaTOB, NpeACTABJISIOIINX HEMOCPEACTBEHHbIH HHTEpeC:
OpenGlIS, GeoTIFF, JPEG2000, XML u XML-cxemsbl.

By, Jlecatas Mexxaynapoanas Illkona-cemunap «CnnyTHUKOBBIE METOIbI 1 CHCTEMBI HccienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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CopepxxaHme metagaHHbIX

HakonjieHHbIN ONBIT NPEA0CTABJICHUSA MATEPUATOB KOCMUYECKUX ChbEMOK,
COOpaHHBIN ATEHTCTBAMM U3 COTEH PA3JIMYHbIX IPOEKTOB, NPUBEJ K
pa3padoTke HA0OOpa MeTAJaHHbIX, OPUCHTUPOBAHHBIX HA ONMMUCAHUE
mapaMeTpoB He TOJbKO caMUX CHUMKOB. Tak, Hanpumep, XML-mogo0HbI1#
¢popmat mertagaaabix DIMAP (Digital Image Map), pazpadorannbii
komnanueit SPOT IMAGE, Bk/ouaeT onmcaHe pacTpoBOro
U300paKeHNs1, HA3eMHOMN CUCTEMbI KOOPANUHAT, CIYTHUKOBBIE 3(peMepu/abl
TPAaeKTOPHH, MOJI0KeHHe CIIYTHUKA (YII0BbIe MepeMeeHns ), mapaMeTpbl
Ka4YyecTBa HH(POPpMALUHU, KOH(PUTYPALUIO CHEMOYHON CUCTEMBI,
CTATUCTUYECKUE IaHHbIE, JIETEH/Y, ONMCAHUE UCTOYHUKOB IaAHHbIX U T. 1.

OcHoBoii st pazpadorku gopmara DIMAP siBisiics cymecTByOmun yxe
0oJiee 10 seT Hadop meTaganubix CEOS, Brioyaromuii Hadop
(puxcupoBaHHbIX 3anuceii, cocroamux u3 cMec ASCIlI u OumHapHBIX
3anuceil. OCHOBHBIMM HEIOCTATKAMM 3TOr0 HA00OPA MeTaJaHHbIX
SIBJISIIOTCH CJIO’KHOCTH MPoIecca u3BJied4eHus1s HHGopManuu JJs ObICTPOro
MPOCMOTPA, MOJHOE OTCYTCTBHE BO3MOKHOCTH JaJIbHeH el MOJIePHU3ALNH
U MOTPEOHOCTh B CNIENNAJTU3MPOBAHHBIX YTHJIMTAX UMIIOPTA METAJAHHbIX.

o Jlecsaras Mexxaynapoanast LlIxona-cemunap «CnnyTHUKOBBIE METOAbI 1 CHCTeMBI HecienoBanns 3emun», Tapyca, 9- 12 anpeas 2019r.
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NMonsa n aeneHuna MupoBoro okeaHa uccneanyemble
ANCTAaHLUUOHHbIMU MeToA4aMU 30HANPOBAHUSA

Monsa n asneHmnsa MupoBoro

OKeaHa

MapameTpbl K
XapaKTe pUCTUKM

JdaTtuumk

HNK-pagnomeTp

TemmnepaTrypa moBepxXHOCTH OKEAHA Temmeparypa CBY-paguomerp
CIIEKTPOPaIHOMeTP
CBU -paguomerp-unrephepome
CoJs1eHOCTh MIOBEPXHOCTH OKEaHA CoseHocthb P L poepovierp

nojsipumetpudecknii CBY-pagnomeTp

AHOMAJINM N0JIS1 YPOBHS, KOJIeOaHUSs

YpoBeHb Mops aTbTHMETP
YPOBHS
CKATTEPOMeTP
CBY-paguomerp
IIpuBonHbIii BeTep CkopocTh M HanIpaBJeHUE BeTpa AJIbTUMETP

PAIMOIOKATOP C CHHTE3HPOBAHHOM
aneprypoii (PCA)

Mopckue JbabI

PacnpocTpaneHue, nosioxeHne KPOMKH,
TOJILMHA, BO3PACT, CIVIOYEHHOCTD,

HK-paxuomerp

CBY-paguomerp

CKOPOCTH U HaNpaBJieHHe apeiida JIb10B U PCA,
T.IL ATbLTHUMET]P
PCA,
CocTosiHrE OBEPXHOCTH MOPH, JyMHa, BHICOTA M HATIPABJICHHE
CBY-paguomerp
BOJIHCHHE pacnpocTpaHeHHs OBEPXHOCTHBIX BOJIH
AJIbTHMETP
€T BOAbI, KOHICHTPALMS XJIOpo(p I, CIIEKTPOpagnoMe
[BeT BOABI, GMONPOTYKTUBHOCTH s P pod P P
(UTOIIAHKTOHA, KOHIIEHTPALINA B3BECH (oroxkamepsbl
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NMonsa n aeneHuna MupoBoro okeaHa uccneanyemble
ANCTAaHLUUOHHbIMU MeToA4aMU 30HANPOBAHUSA

Monsa n aeneHna MupoBoro

OKeaHa

NMapameTpbl 1
XapaKTe pUCTUKMU

CkopocTh M HanIpaBJIeHHE TeYCHHUS,
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dusnyeckKkue ocCHoOBbl MeToAa

Hcnouabn3oBanue PAANOIOKANUOHHBIX CKATTEPOMETPOB B KOCMHY€ECKOH
OKEaHO0JIOTMHA OCHOBAHO HA TOM, YTO CTATUCTHYECKHE CBOMCTBA OTPAKCHHOI'O
paanoCcuraaaa, 3aBUCAT OT CTATHCTUYCCKUX CBOMCTB OTpamammeﬁ IOBCPXHOCTH.

Ilpu 00,1ydyeHUN IOBEPXHOCTH OKEeaAHAa PAIMOBOJIHAMM 0COOEHHO UHTEHCHUBHO
OTPAKAIOTCS BOJIHBI, 1151 KOTOPBHIX BHINOJIHAETCH TAK Ha3bIBaeMoOe YCJI0BHUE
OperroBCKOro Wiu pe3oHaHCHOro paccessiusi. [Ipy HaKJIOHHOM 00/TyYeHHH OKeaHAa
pe30HAHCHOE paccesiHre HADJII0MAEeTCsl HA MOPCKHUX BOJIHAX, JJIMHA KOTOPBIX
NpPUMEPHO PaAaBHA MOJIOBHHE JJMHBI BOJHBI 30HIMPYIOLIEr0 PaAHOMMITYJIbCA.
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Cxema nonocbl CKaHMpPOBaHUA
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I'eomeTpus 0030pa: (a) — ckkaTepoMeTpa SASS ¢ GUKCHPOBAHHBIM YIJI0BbIM

110J10;KeHHEeM aHTeHH OTHOCHTE/ILHO HaNpaBJIeHUs IBHKEHUs CITyTHHKA
SEASAT u (0) — ckkatepomerpa SeaWinds cmyraukoB QUIKSCAT u ADEOS-II,
OCYHIECTBJIAIOIIEr0 KOHHYECKOEe CKAHMPOBAHME IBYMSI Y3KHMH Jy4YaMu
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3aBUCHUMOCTD CeYCHHSI 00PATHOI0 PACCEMBAHUSA OT A3UMYTAJIBHOIO YIJIA JIJIsT CKOPOCTEel
NpuBoOAHOrO BeTpa 3, 8 m 15 M/c, HampaBJIEHHOT0 MPOTHB ABH:KEHUA CIIYTHUKA, JJIA yrja
najgenus 47°. CnjiomHoM JUHMEH MoKa3aHa 3aBUCMMOCTD AJjsi HH-nmoasipyzauun
30HIUPYIOLIEro cnrHa.na LITPUXOBOU JIMHHUEN — I
V-mmoJ SIPU3ALHHN
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Omnpenesnenue CKOpOCTI/I npmsozmoro BeTpa HA OCHOBe qublpex M3Mepemm cmaTTepOMeTpa
HA TPeX AHTEHHAX, HANPABJIEHHBIX MO/l COOTBETCTBYOIIMMHU YIJIAMH K HANIPABJICHUIO
JABHUKEHMSI CIYTHUKA, U PA3JIMYHbIX Mojasipu3anuax. Touka mepecedyeHus BceX KPUBBIX
co0TBeTCTBYET ckopocTH Betpa V = 10,5 M/c u ero HanpasJjienuio ¢ = 42,7°
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OcHOBHbIe nNporpamMmMbl CNYTHUKOBOMW CKaTTEPOMETPUM U
TOYHOCTU U3MEPEHUSA NapaMmeTpPoB NPUMBOAHOIo BeTpa
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OunctaHUMOHHbLIE Nn3MepeHnsa MOPCKOro Jibaa

CIJI0YeHHOCTh MOPCKOT0 JIbJa
10 JaHHBIM CKATTepoOMeTpa
SeaWinds cnyTHuka

QUIkKSCAT B nexa6pe 2003 r.
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