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1. HammeHnoBaHue JUCHUININHBI

q)OHI[ KOCMHUYCCKHUX CHUMKOB JJII CO3OaHUA KapT

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuIuinHa BXOIUT B 00s13aTeNbHY0 yacTh bioka « b.1 » o0pazoBaTenbHOMN MPOrpaMMBbI IO HAPABJICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 05.03.03 Kaprorpadus u reouHpopmaTuka

HarpaBJIeHHOCTh | eonH(popMaTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUsT AUCHUTUTMHBI MOHI KOCMHUYECKUX CHUMKOB /ISl CO3IaHUS KapT y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

05.03.03 Kaprorpadus u reonnpopmaTrka (HarpaBieHHOCTS : I eonHdopmaTuka)

IIK.1 BiasieTs 6a30BBIMU 3HAHHUSIMU B 00J1aCTH HH(OOPMATUKH, KOMITBIOTEPHBIX U MYJIbTUMEIUHHBIX
TEXHOJIOT U1, MPOTrPAMMHBIX CPEJICTB, METOJOB PaOOThI B KOMITBIOTEPHBIX CETAX, YMETh CO3/1aBaTh 0a3bl
JAHHBIX U UCIIOJIb30BATh pecypchl ceTu «MHTepHeT» A 1enel kapTorpadupoBaHusl, MOJIy4eHus 1 00paboOTKU
CHUMKOB

ITK.3 BianeTs a3pOKOCMUYECKUMU METOJaMU KapTorpadupoBaHus U MOJEIUPOBAHMSI, OCHOBAHHBIMH Ha
KOMITBIOTEPHBIX TEXHOJIOTHIX 00pa0OTKN CHUMKOB HOBOTO THIIA (CBEPXBBICOKOTO Pa3peIIeHUs, TEMIOBBIX,
PaaMOJIOKALMOHHBIX ), @ TAKXKE METO/IaMU KOMIIBIOTEPHBIX CTEPEOU3MEPEHUM U TPEXMEPHOTO
a’POKOCMHUYECKOTO MOJIEITMPOBAHUS



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.03 Kaprorpadus u reonrHpopmaTiKa (HalIpaBICHHOCTb:
I'eonndopmaTrka)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

11

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

108

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

42

IIpoBenenue JeKIUOHHBIX
3aHATHH

14

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

28

CamocrosiTesibHas padoTa
(ak.4ac.)

66

®opMBbI TEeKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MepOIIpusTHE (2)
Hrorosoe koHTponbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ox3ameH (11 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

DoH/I KOCMHUYECKHX CHUMKOB /ISl co3aanus kapt.IllepBbiii cemecTp
JuctumnnuHa «DoHI KOCMHYECKUX CHUMKOB JIJISl CO3/IaHUs KapT» sBIsieTcs 0a30BOii B 001Iei
npodeCCHOHATBLHOMN TOATOTOBKE CIEIUANINCTOB B 001acTH KapTorpaduu u reonHpopMaTuku. B ycinoBusix
yBeIUYEHUsI 00beMa MUPOBOTO (POH/Ia KOCMHYECKUX CHUMKOB, pa3HO00pasus 00JacTeil MpaKTHIECKOTO
MPUMEHEHHUS JaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMiTu, OyAyIIUM CTIeIMaINCTaM He0OX0IMMO BIAJIETh
HaBbIKaMU BbIOOpa AaHHBIX [[33 ais pemeHnss KOHKPETHBIX MPaKTUYECKUX 3a/1a4, IOHUMaTh OCOOCHHOCTH
00pabOTKH ¥ MHTEPIIPETAIIMH CHUMKOB Pa3IMYHOT0 MPOCTPAHCTBEHHOTO M BPEMEHHOTO pa3peleHHUsI.
OcBoeHue JUCHUILTUHBI HEOOX0AUMO OYAYLINM CIEIHATNCTaM JIJIsl BBIMOJIHEHUS KOMILIEKCca
KapTOCOCTaBUTENCKUX U HAYYHO-UCCIIEOBATENLCKUX paboT MO pa3paboTKe U aKTyaIu3aluu
TOMOTPaPUUECKUX U TEMAaTHUECKUX KapT, (HGOPMUPOBAHMIO KapTorpaduieckux 0a3 JaHHBIX U
CTCTIMATM3UPOBAHHBIX TEOMH(POPMAITMIOHHBIX MTPOYKTOB, PEIICHUIO TPUKIIATHBIX TeorpaduIecKuX U
HKOJIOTMYECKUX 3a7au.
Kypc naer dynnameHnTanbHble 3HAHUS O COBPEMEHHOM COCTOSIHUM MUPOBOTO (hOHJIa KOCMHUYECKHX CHUMKOB, O
MeTOoJ1aX 00pabOTKH U UHTEPIPETAIIMH CHUMKOB Pa3IUYHOTO IPOCTPAHCTBEHHOTO Pa3pEIICHUS B BUIUMOM,
OMKHEM U CpeHeM WH(PPaKpaCHOM, TEIUIOBOM U PaJIMOJIOKAIIMOHHOM JIMANa30Hax CIIEKTPa; O BOSMOXKHOCTSX
MPUMEHEHHUS JaHHBIX AUCTAaHIIMOHHOTO 30HAMPOBAHUS 3€MJIM B TEMAaTUYECKOM U KOMILUIEKCHOM
KapTorpadgupoBaHHH.
Jl1is OCBOCHUSI MaTepuana TUCIUILUIMHBI HEOOXOAMMBI 3HaHUSI OCHOB Teorpaduu, GU3NKN 1 MaTEeMaTHUKH,
toniorpaduu, BajieHre TeonH()OPMAIMOHHBIMU TEXHOJIOTHSIMA i OCHOBaMH 00pa0OTKH JTaHHBIX
JOUCTaHLIMOHHOTO 30HAUpoBaHus 3emiid. OcBoeHHE AUCHUILTUHBI « DOHJ] KOCMUYECKHUX CHUMKOB JUIS CO3JJaHUs
KapT» MperoiaraeT HaIuYue y CTyJAeHTOB 0a30BbIX 3HAHU, YMEHHI U HABBIKOB B 00JIaCTH 00pabOTKH U
WHTEPIIPETAIMH TAHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHUS, TIOJYYEHHBIX B X0JI€ OCBOCHUS JUCIIUTLIIMHBI
«/lucTaHmonHOE 30HANPOBAHUS B KapTorpadumy.

Beenenue. Konuenuusi e1MHOro MupoBoro (poHAa KOCMUYECKHX CHUMKOB
TepmuHbI 1 onpenenenus, Leab U 3aJja4u Kypca, CBsI3b C JPyTUMH JUCHUIUIMHAME KapTorpaduyeckoro
npodwis. [lonsTie 0 MUPOBOM (pOHIE KOCMUYECKMX CHUMKOB M TEHAEHIUAX €r0 U3MEHEHUSI B COBPEMEHHBIN
nepuoi. Poib OCHOBHBIX OTEUECTBEHHBIX M 3apyOEKHBIX KOCMHYECKUX CUCTEM B (hopMHUpOBaHUU (HOHIA
cHUMKOB. Opranu3zanus GoHI0B a3POKOCMUYECKUX CHUMKOB B HaIllel cTpaHe u 3a pyoeskom. Kocmuueckue
CHMMKHM KaK MCTOYHHMK MH()OPMAIIUH O IPUPOAHBIX U XO35HCTBEHHBIX 00BEKTAX 36MHOI MMOBEPXHOCTH, UX
COCTOSIHUH, O €CTECTBEHHOM JJMHAMUKE U aHTPOIOI'€HHOM TpaHchopMaIiy MPUPOTHON Cpebl

Knaccupukanus JaHHBIX JUCTAHIIMOHHOT0 30HAUPOBAHUS 3eMJIn
Cucrema knaccuukaniii KOCMHUECKUX CHUMKOB MO JI€TaIbHOCTH U 0030pHOCTH. [IpocTpaHCcTBEHHOE,
CIIEKTPAITLHOE, PAIMOMETPUIECKOE U BPEMEHHOE pa3pelieHne CHUMKOB, UX cooTHomeHue. [ eorpaduueckoe
pa3pemeHHe CHHUMKOB. KOMHJ’IGKCHaH KJ'IaCCI/I(i)I/IKaHI/ISI KOCMHNYCCKHNX CHUMKOB COBpeMeHHOFO (1)OHI[a 110
CHEKTPaJIbHBIM JIMAa30HaM ChEMKH U TEXHOJIOTHH ToJydeHus n3o0paxenuii. Kiaccudukaiys CHUMKOB 110
001acTIM MPUMEHEHUS

DJIeKTPOHHBIE (POH/IBI M KATAJIOITH KOCMHUYEeCKUX CHUMKOB. OCHOBHBIE MOCTABIIMKH JaHHbIX /(33
Kommepueckue u oTkpbIThie qanHble [[33. OTKpBITHIE JaHHBIE: MPOrpaMMBbI TI00asHOr0 MOoHUTOpHHTa: Earth
Observing System, NPOESS, Landsat (USGS), LandViewer. 'moGansHbIe KaTajaoru U apXuBbl JaHHBIX [[33
MODIS u LANDSAT. 3aka3 1 nojiydeHre ONepaTUBHBIX U ApXUBHBIX JTaHHBIX. KoMMepueckue qaHHbIe
BbICOKOTO pazpemienus: nporpammbel SPOT, DMC. PelHOK KOMMEPUECKHX JAaHHBIX CBEPXBBICOKOTO
pasperenus. 3aka3 u nmonydenue ganHbiX. Karanoru manneix 133 DigitalGlobe, UTL «Ckan3dkc». Alroputm
MOKCKA 1 3aKa3a KOCMUYECKUX CHUMKOB CBEPXBBICOKOT'O pa3pelIeHUs] Ha HHTEPECYIOILYI0 TEPPUTOPUIO.
OtxkpsiThie reonopraisl AaHHbIX [133: WEB-pecypcest Google Earth, UTL] «CxkanDkcey», Bing Maps, ESRI.



Bb160p JaHHBIX JUCTAHIMOHHOTO 30HAUPOBAHMSA [JISl pellleHUs] TEMATHYECKHUX 32/1a4
OCOGGHHOCTI/I MNPUMCHCHUA JAaHHBIX JUCTAHIIUOHHOTO 30HAWPOBAHUA JIS pCHICHUSA 3a/la4 Ha I‘JIOGEUH:HOM,
PEruoHajibHOM, JIOKAJIbHOM YPOBHAX. Bmusune CIICKTPAJIIBHBIX XapPAKTCPUCTUK, IPOCTPAHCTBECHHOTO U
BPEMEHHOT0 pa3pelieHus: Ha BbIOOp JaHHbIX J33 s pemeHus TemaTuaeckux 3a1ad. OObeKTh
JTUCTaHIIMOHHOTO MOHUTOPHUHTA U uX MacmTad. OneHka reorpadudeckoro papemeHus cHUMKOB. [Tokazarenu
reorpaduueckoro paspemnieHus: GopmMbl IPO3UOHHOTO penbeda, CENbCKOX03HCTBEHHBIE MOJIs, HACEICHHBIC
ITYHKTBI. OIICHKa C UX ITOMOIIBIO OCHOBHBIX 3aJia4, p€IIACMbIX IO CHUMKAM.

Kocmunueckuii Monutopunr. UcciaenoBanus 3emin u3 Kocmoca
[TonsiTHE 0 KOCMUYECKOM MOHUTOPUHTE. | TT00ambHBIN, peTHOHAIBHBIN, TOKATHHBIA MOHUTOPUHT. OOBEKTHI
MOHUTOpUHTra. Opranu3anys KOMIUIEKCHOTO KOCMUYECKOI0O MOHUTOPHHIA Ha PETMOHAIIBHOM ypoBHE. Penenue
MPUKJIAHBIX 3a/1a4 HA OCHOBE JIaHHbIX J[33: onepaTuBHBI MOHUTOPUHT IS 337]a4 CEITbCKOXO03IUCTBEHHOU 1
JIeCHOM OoTpacid. MOHUTOPUHT ONMACHBIX IPUPOIHBIX SBJIECHUH (HABOJHEHUM, JIECHBIX 110>KapoB). MOHUTOPUHT
TOPOJICKOM 3aCTPOMKHU. AdpoKocMuueckue uccienoBanus reocdep. [IporpaMmel r106a1bHOT0 MOHUTOPHHTA
COCTOSIHHS paCTUTENILHOTO TIOKPOBa, aTMOCc(epbl, TuApocdepsl u kpruochepbl. MOHUTOPUHT aHTPOMIOTEHHOM
TpaHchopmanuu reocucteM. [ 1o0anbHBI MOHUTOPUHT U OLIEHKA MOCIEACTBUN CTUXUUHBIX OCICTBHIA.

OnTHyeckne CHUMKH € PeCYPCHBIX CIIyTHHKOB CPeHero ¥ BbICOKOI0 pa3peiieHust
OcHOBHbIE UICTOYHMKH JaHHBIX [I33 cpeqHero u BHICOKOTO pa3pelieHusl B ONTUYECKOM Juana3zoHe. OTKpbITbIE
JTaHHbBIE CPEJTHETO U BHICOKOT'O pa3pelieHus - CHUMKH ¢ aMepuKaHCKUX ciiyTHUKOB LANDSAT u cyTHuKOB
ESA Sentinel-2. Kommepueckue nannsie ¢ ppaniry3ckux cmytHukoB SPOT, unamiickux IRS, Hemenkux Rapid
Eye. IIporpamma Disaster Monitoring System (DMC). O6mactu npUMeHEHUs CHUMKOB CPEIHEr0 ¥ BBICOKOTO
paszpemieHnsi. TeXHOIOTUH UX 00pabOTKHU M Aemn(PUPOBAHUS IS pEIICHUS TEMAaTHUECKUX 3aj1ad.
I'eomeTpuueckue u U300pa3UTENbHBIE CBOWCTBA OOBEKTOB HA CHUMKAX CPEIHETO U BHICOKOTO pa3pelIeHus.
Posnb ciekTpasibHBIX, TEKCTYPHBIX U T€OMETPUYECKHX AEIM(PPOBOYHBIX NPU3HAKOB. MeTo bl
npeaBapuTesIbHOW 00pabOTKU U T€OMETPUUYECKON KOPPEKIIMH CHUMKOB CPETHETO U BBICOKOT'O pa3peIleHHs..
BusyanbHoe 1 aBTOMAaTH3MPOBaHHOE eI (PPUPOBAHNE CHUMKOB: METOIbl HEYIPABIISIEMOM U YIIPaBIsieMOi
KJlaccupuKaluu, cerMenTanuu. Bereranmonnsie nHeKChbl. MynbTUBpeMEHHON aHaNIN3. MHOT0JIETHUE PSiJIbI
naaabex 1133.

OnTHyecKkne CHUMKH CBEPXBBICOKOTO pa3pemeHnst
CeepxeranbHbie CHUMKH co cryTHUKOB Ikonos, QuickBird, EROS, WorldView, GeoEye, Pleiades. YpoBuu
00paboTku JaHHBIX /]33 CBEpXBBICOKOTO pa3penieHus: 0a30BbIi, CTaHIAPTHBINA, OPTOTPAHCPOPMHUPOBAHHBIN.
To4HOCTB Te0/1e3MYECKON MPUBSI3KH CHUMKOB Pa3JIMYHOTO YPOBHs 00padoTku. OpToTpanchopmupoBaHue
CHHMKOB CBEPXBBICOKOT'O Pa3peIIeHHsI C UCTIONIB30BaHUEM CTPOTOI MOJIeIH KaMephl 1 KO3 PHUIINEHTOB
paronansHoro nonmuHoma RPC. OcobeHHOCTH TeMaTu4ecKoro Aemu(prupoBaHus JaHHBIX CBEPXBBICOKOTO
pa3peleHusi, poJib CIIEKTPAIBHBIX, TEKCTYPHBIX U T€OMETPUICCKUX AeTU(DPOBOYHBIX TIPU3HAKOB.
[TepcrieKTHBBI aBTOMATH3AIMH JTICITH(PPUPOBAHHUS.

OnepaTHBHO-MOHUTOPHHIOBbIE JaHHbIE HU3KOI0 pa3pelleHust
Hannusie Terra/Aqua MODIS. O61acTi X MPUMEHEHHS Ha pETHOHAIBHOM U T100anbHOM ypoBHE. Dopmart .hdf
, €0 Uepapxuueckas CTpykTypa. YpoBHu 06paboTku naHubix Terra/Aqua MODIS. Tematndeckue mpoayKTh
00pabOTKH JaHHBIX: MACKH 00JIAYHOCTH, TEMIIEPATYyPhl 3€MHOM MOBEPXHOCTH U BEPXHEH TPaHUIIBI 00JIAKOB,
CHEXHOTO TIOKPOBa, MOPCKOTO JIbJa, JTeCHBIX MoxkapoB. [Ipoxykret MODIS-Land paznuyHOoro BpeMeHHOTO
paszpeieHus (exxeTHeBHbIC, 16-TH THEBHBIE KOMITO3UTHI, €KETOTHO OOHOBIIsIEMbIe MPOAYKTHI). [I[pumeHeHue
nanabix Terra/Aqua MODIS — MOHHTOPHHT JIECHBIX MOKaPOB, CHEXKHOTO MTOKPOBA, COCTOSTHUS
CEJIbCKOXO3SMCTBEHHBIX yroaui. [pyrue nporpammer riiodbansHoro moautopunra: SPOT-Vegetation.
ENVISAT MERIS, NPP. Oco0eHHOCTH TTOJTy4aeMBbIX JaHHBIX U TEMATUYECKUX TTPOTYKTOB.



JlaHHBIe B TEILUIOBOM JHana3oHe creKkTpa. MeTeoposiornyeckue CyTHUKHU
OObnacTi mpuMEHEHHs CheMKH B TETIJIOBOM JHara3oHe crekrpa. OleHka TeMnepaTyphbl 36MHOM, BOTHOM
noBepxHocTu U obnaunoctu. Teruosie cauMku cpeaHero (LANDSAT, Terra ASTER) u nuskoro (Terra/Aqua
MODIS, NPP) npoctpanctBeHHOTr0 paspemienus. O0paboTKa TETUIOBBIX CHUMKOB. MeTe0opOoIornIecKue
cnyTHUKU: porpamMmMbl NOAA, MetOp, FengYun, Mereop. [lonyueHnne 1aHHbIX ¢ METEOPOIOTHUYECKUX
CIIYTHUKOB. 30HIUPOBaHKHE aTMOC(Epbl Ha OCHOBE NaHHBIX B MIK-nnanazoHe (30HIUPYIONINI KOMILIEKC
AIRS/Aqua). CremMKka B MUKPOBOJTHOBOM JHaria3oHe criekrpa (nanasie mpubopa AMSU/Aqua) u obnacTu ee
MIPUMEHEHHUS.

Paaunosiokaunonnas cbemka. [losryuenune JaHHBIX 0 pejibedpe HA OCHOBE KOCMUYECKNX CHUMKOB
OO6nacTi mpuMEHEHUs] KOCMHUUYECKUX CHUMKOB B paJioIMana3oHe CIIeKTpa Ha pErMOHAIBHOM U 00HEKTOBOM
YpOBHE, WX OCHOBHBIC IpeuMyIiecTBa. Pannonokanmonnsie cHUMKH co ciiyTHuKOB ERS, Envisat, Radarsat,
ALOS, TerraSAR-X, CosmoSkyMed. [{TudpoBeie Mmonenu penbeda, moaydeHHbIC Ha OCHOBE MaHHBIX J[33:
SRTM, Aster GDEM, GTOPO30. [Tonyuenue, 06paboTka u 06;1acTi MPUMEHEHHSI CBOOOTHO
pacrnpocTpaHsieMbIX CHUIMKOB CO CIIyTHHKa Sentinel-1

IHoaroroBka K ’3K3aMeHy
[TpoBepka 3HaHu# 10 pazaenaM Kypca "MeToabl U TEXHOJIOTHH 00pab0TKH KOCMHUYECKUX CHUMKOB Pa3IUnIHOTO
MIPOCTPAHCTBEHHOT'O M CIIEKTPAIIBHOTO Pa3pelleHUs ISl pelIeHUs TeMaTuueckux 3aaa4". ONTH4eCKue CHUMKHI
C pecprme CHYTHI/IKOB cpenHero 1 BBICOKOT'O pa3pemeH1/151. OHTI/I‘-IGCKI/IC CHUMKHN CBerBI)ICOKOFO
paspemienus. OnepaTHBHO-MOHUTOPHUHTOBBIC JTAHHBIE HU3KOTO pa3pelieHus. J[aHHbIe B TETUIOBOM JUaIa3oHe
cnektpa. Mereoposnoruueckue CnyTHUKU. JlaHHbIE B TEIJIOBOM IMANAa30HE CIEKTpa. MeTeoposiornueckue
CHYTHI/IKI/I. PaIII/IOJIOKaIII/IOHHaSI CbEMKa. HonyquHe JOAaHHBIX O penbe(be Ha OCHOB€ KOCMUYCCKNUX CHUMKOB.

CoBpeMeHHOE COCTOSIHHE MUPOBOTO (hOH/Ia KOCMUYECKHX CHUMKOB, CYIIECTBYIOIINE ANEKTPOHHbBIE (DOH/IBI U
KaTtayioru aAanHbix J[33, a Taxoke oGnacti npuMeHeHus 1aHHbIX /133 pa3HOro NpocTpaHCTBEHHOIO U
CHEKTPAJILHOTO pa3pelIeHus B 3a/layaX MOHUTOPHHTA.

TepMuHBI U OonpeaeNeH s, UeNb U 3aJ1a4M Kypca, CBA3b ¢ APYTUMHU AUCHUIUIMHAMH KapTorpaduyeckoro
npoduns. [louarue o MupoBoM (oHIE KOCMUYECKHX CHUMKOB U TEHJICHIIUSAX €r0 U3MEHEHHs B COBPEMEHHBIN
nepuoJi. Poib OCHOBHBIX OTEUECTBEHHBIX M 3apyO€KHBIX KOCMHYECKUX CUCTEM B (hopMHUpOBaHUU (HOHIA
cHUMKOB. Opranu3zanus GOHI0B a3POKOCMUYECKUX CHUMKOB B Halllel cTpaHe u 3a pyoeskom. Kocmuueckue
CHUMKHU KaK MCTOYHHUK MH(POPMAIMH O IPUPOJIHBIX U XO3SICTBEHHBIX 00BbEKTaX 36MHOM MOBEPXHOCTH, X
COCTOSTHMH, O €CTECTBEHHOI TMHAMUKE U aHTPOMOTeHHON TpaHCcHOpMaIK IPUPOIHON CPEJIbI

Cucrema ki1accupuKanuii KOCMUYECKUX CHUMKOB 110 JIETaIbHOCTH U 0030pHOCTH. [IpocTpaHcTBeHHOE,
CIIEKTpaAJIbHOE, PAJHOMETPHUIECKOE U BPEMEHHOE pa3penieHne CHUMKOB, MX COOTHoIIeHue. ['eorpaduueckoe
pazpenieHue cHUMKOB. KoMmiekcHas kiaccupukanus KOCMUYECKHX CHUMKOB COBPEMEHHOTr0 (poHa 1o
CHEKTPaJIbHBIM JUANa30HAM ChEMKH U TEXHOJIOTHH MOTYYSHUS N300paKeHHH.

Kommepueckue u oTkpbIThie JaHHbIe [[33. OTKpbIThIE JaHHBIE: IPOrpaMMbl II100abHOr0 MoHUTOpHHra: Earth
Observing System, NPOESS, Landsat (USGS). 'mo6anbHbIe KaTanoru u apxusbl 1anabix 133 MODIS u
LANDSAT. 3aka3 1 nojryueHue ONepaTuBHbIX U apXUBHBIX JaHHBIX. KoMMepueckue TaHHbIe BHICOKOTO
paszpemenust: nporpamMmmbl SPOT, DMC. PbIHOK KOMMEPUECKUX JAHHBIX CBEPXBBICOKOTO pa3pellieHus. 3aKka3 u
noiyyenue naHHbiX. Karanoru nannsix /133 DigitalGlobe, UTL «CxkanDkcy. ANropuT™ MoUCKa U 3aKasa
KOCMHUYECKMX CHUMKOB CBEPXBBICOKOTO pa3pellieHUs] Ha MHTEPECYIOLLYI0 TEPPUTOPHUI0. OTKPBITHIE FEOOPTAIbI
nauubix [133: WEB-pecypcbr Google Earth, UTI[ «CxanDxcy», Bing Maps, ESRI.

Oco0eHHOCTH TPUMEHEHHUS JaHHBIX IUCTAaHIIMOHHOTO 30HAMPOBAHMUS AJISl peLISHH 3a/1a4 Ha II100alIbHOM,
PETHOHAILHOM, JIOKAJIbBHOM YpPOBHSX. BIUsSHNE CIEKTpaibHBIX XapaKTEPUCTUK, TPOCTPAHCTBEHHOTO U
BPEMEHHOT0 pa3pelieHus: Ha BbIOOp AaHHbIX J[33 aiis penieHus temaTuueckux 3aaad. OObeKTh
JTUCTAaHIIMOHHOTO MOHUTOPHUHTA U uX MaciTad. Onenka reorpaduueckoro paspemieHus CHUMKOB. [lokazarenu



reorpagpuueckoro paspemeHus: GopMbl 3PO3UOHHOTO penbeda, CeabCKOX03HCTBEHHbIE 10JIs, HACETIEHHBIE
yHKTHI. OIIEHKa C X TIOMOIIIbIO OCHOBHBIX 33Ja4, pelIaeMbIX 110 CHUMKaM.

[ToHsATHE 0 KOCMUYECKOM MOHHUTOpPUHTE. | T00ambHBIN, perHOHATBHBIHN, TOKATBHBIH MOHUTOPUHT. OOBEKTHI
MoHHMTOpHHTra. OpraHu3anus KOMIUIEKCHOIO KOCMUYECKOTO MOHUTOPHHIA HA PErMOHAIBHOM ypoBHE. Pemenue
IIPUKJIAIHBIX 33]1a4 Ha OCHOBE AaHHBIX [[33: onepaTuBHBIN MOHUTOPHHT AJIS 3324 CEIbCKOXO3UCTBEHHOU U
JIECHOM oTpaciu. MOHUTOPUHT OMACHBIX MPUPOIHBIX SIBICHUHN (HABOJHEHUH, JIECHBIX MOKapOB). MOHUTOPHUHT
TOPOJCKOH 3aCTpOUKH. AdpOKOCcMHUYECKUe uccienoBanus reochep. [Iporpammel riod6anbHOT0 MOHUTOPUHTA
COCTOSIHUSI PaCTUTENBHOTO IMOKPOBA, arMocdepsl, ruapocdepsl U Kprochepbl. MOHUTOPUHT aHTPOIIOT€HHOM
TpaHchopmanuu reocucteM. ['1o0anbHBI MOHUTOPUHT U OLIEHKA MOCIEACTBUN CTUXUHHBIX OEICTBHM.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. JTabytuna U. A. Mcnonb30BaHNe JaHHBIX AUCTAHIIMOHHOTO 30HAMPOBAHUS JIJIsl MOHUTOPUHTA SKOCUCTEM
OOIIT:Metoanyeckoe nocooue/Jlabytuna . A..-Mocksa:Bcemupnsrii ponn aukoit npupoasl (WWF),2011.-
90. http://www.iprbookshop.ru/13470

2. 'eonHopMarioHHbIe CUCTEMBI : TabopaTopHbIi npakTukyM / cocraButenu O. E. 3enuBsHckas. —
Crasponosnsb : CeBepo-KaBkasckuil ¢penepanbubiil yausepeuret, 2017. — 159 ¢. — ISBN 2227-8397. — Tekct
: DIIEKTPOHHBIN // DnexTpoHHO-0nbmuoTeyHas cucrema [PR BOOKS : [caiir].
http://www.iprbookshop.ru/75569.html

JlonmosiHUTEIBHAS

1. Knmxnukos 0. @.,Kpasuosa B. 1., Tyry6anuna O. B. AspokocMuyeckre MeToibl reorpaduyeckux
UCCIIEIOBAaHMI: y4eOHMK [T CTYJICHTOB BY30B, 00y4JaroLuxcs 1o HanpasiaeHuto "I'eorpadus” u
cneuuansHoctsM "['eorpadus” u "Kaprorpadus"/FO. ®@. Kumxuukos, B. U. Kpasuosa, O. B. Tyry0anuna.-
Mocksa:Akagemus,2011, ISBN 978-5-7695-6830-5.-410616.

2. Kaprorpadus [DnekTpoHHEIH pecypc] : yaeOHOe MocoOue sl CTYACHTOB, 00YYAIOIIMXCs IO HAIIPABJICHUSIM
noAroToBku O6akanaspoB "Kaptorpadus u reonndopmaruka", "I'eone3ns u TMCTaHIIMOHHOE 30HAMpPOBaHHE" /
M-Bo Hayku U BbICII. 0Opa3zoBanusi PO, [lepm. roc. Hail. uccien. yH-T ; ped. H. B. baxykoga. - [Tepms :
I[I'HNY, 2020. - 309 c. - DnektpoH. Bepcus ned. myonukanuu 2020 r. - ISBN 978-5-7944-3455-2
https://elis.psu.ru/node/619331



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://gis-lab.info/ CooOmiectBo cnernuanucros B oonactu ['MC u 133

http:/geogr.msu.ru/science/aero/acenter/centre.htm Caiit MexXyHUBEPCUTETCKOTO a9POKOCMHUYECKOTO
LEHTpa

http://meteovlab.meteorf.ru/ BupryansHas criyTHUKOBast 1abopaTopust

http://search.kosmosnimki.ru/ Apxus kocmudecknx cHUMKOB U TL[ «CxanDKkcy

https://earthexplorer.usgs.gov/ Katanor kocmuyeckux cHUMKOB [ eonorudeckoit ciyx0b1 CIIIA

https://eos.com/landviewer Karanor kocMu4ecKiX CHUMKOB C PacIIiPEHHBIMU BO3MOKHOCTSIMU
BU3YaJHM3alluy U aHaJIn3a

10. Ilepeyenb HH(POPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca MO JMCUUILIHHE

OO6pa3zoBaTeNbHBIN MPOIIECC MO TUCHUTIIHHE DOHI KOCMHYECKHX CHUMKOB JIJISl CO3aHUsI KapT
MpEeAToaracT UCTIOIb30BaHMUE CICTYIOIIETO TPOrpaMMHOTO obecrieueHrs U NH(POPMAITMOHHBIX CITPABOYHBIX
CHCTEM:

[Ipe3eHTanrioHHBIE MaTEPHUAIIBI (CIIANIBI IO TEMaM JICKIIMOHHBIX U MMPAKTHYECKUX 3aHSITHH).
Hoctyn B pexxume on-line B DnexTponnyo oubnuoreunyio cuctemy (OBC).
JlocTym B 3IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHON Cpely YHHBEPCUTETA.

JInnensnonHsIil nporpaMmublil komIuieke: ArcGIS

[IporpammusIit komIuieke ¢ OTKpBITEIM KojoM Q-GIS, GRASS, SAGA, ILVIS, GDAL

ApxuB OTKpbITEIX TreofanHbIx nopraia GIS-LAB.INFO.

OC "Anbt ObpazoBanue"

KoncynbranT [lnroc [31eKTpoHHBIN pecypc]: CipaBOYHO-TIpaBOBas CUCTeMaA: 0a3a JaHHBIX. — JloCcTym U3 ceTn
[MI'H1Y

ApxuBsl kadenps! kaprorpadun u reonHpopmaruku u [ MC-niearpa [ITHNUY:

* ApxuB 1udpoBsIX TONorpaguueckux kapt macurrada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 ronpr;

* ApxuB I (poBHIX U MeyaTHBIX KocMuueckux cHuMKOB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 roasr;
* ApxuB (poBHIX Mojenel penbeda 1 HUPPOBBIX MOAETIEH MECTHOCTH;

* ApXUB MEPUOMYECKON, YIeOHON M TEXHUYIECKOM JIUTepaTyphl KaQeIpsl, B T.U. JICKTPOHHBIC U3JAHUS;

* ApxuB IIU(PPOBHIX TEMATUUYECKUX FITEKTPOHHBIX CJI0EB 06a3 MPOCTPAHCTBEHHBIX JTAHHBIX;

* ApXUB MEYaTHOM TEXHUYECKOH TUTEPATyphI IO COMPOBOXKICHHUIO JTUIIEH3MOHHBIX POTPAMMHBIX MPOYKTOB.

[Tpu ocBOeHMM MaTepHalia U BHITOJHEHHS 3aITaHHH 10 JUCIUIUINHE PEKOMEHYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI U IPOBEJACHHUH 3aHATUN B PEKUME OHJIAWH MOTYT
WCTIOJIb30BAThCS:

cucteMa BusIeoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHuA JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYIIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCUMIINHe



JUis IEeKIMOHHBIX 3aHATUI TpeOyeTcs: NPOEeKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK, MeIoBas (1) UM MapKepHas
J0CKa.

Jlyst mabopaToOpHBIX 3aHATHIA: KOMIIBIOTEPHBIN KJ1acc, OCHAIEHHBIN nepcoHanbHbiMu DBM. CoctaB
obopynoBaHus onpezeneH B [lacnopre KOMIbIOTEPHOTO KJlacca.

JIjig TpyNIoOBBIX U MHAMBUIYAJIbHBIX KOHCYJIBTAIMI TpeOyeTCs: MPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK,
MenoBas (M) UM MapKepHas 10CKa.

Jljig mpoBeIeHUs TEKYILEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTalluy TpeOyeTcs: MPOeKTOop, IKpaH,
KOMIIBIOTEP/HOYTOYK, MeJIoBast (M) WM MapKepHast JOCKa.

Jlj1 caMOCTOSITENIbHOM paboThl: ayAUTOPHUS, OCHAILLIEHHAs] KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOKHOCTBIO
NOJKIIIOUEHUs K ceTu «MHTepHeT», o0ecrieueHHass JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpasoBaTenbHylo cpeny yHuBepcureta. I[lomemenus Hayunoit 6ubmmorexu [ITHNUY.

[Tomemenust HayyHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100abHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHbIN 3371 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100a7IbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHambHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJTbHOU U TTI00aThHONH KOMIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro ¢axyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHAIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTepHl, yCTAaHOBIICHHBIE B MOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIICTYIOIIUM
MIPOrPaMMHBIM 00ecTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

q)OHIl KOCMUYE€CKUX CHUMKOB JIJIfl CO3JaHUA KapT

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.3

BJIA/IeTh 29POKOCMHYECKUMH METOIaMHU KapTOrpadupoBaHus U MOIeJIMPOBAHUS, OCHOBAHHBIMH
HA KOMIILIOTEPHBIX TEXHOJIOTUAX 00Pad0OTKM CHUMKOB HOBOI'0 THIIA (CBEPXBbICOKOI0
pa3pelieHns, TeNJ0BbIX, PAANOJOKANMOHHBIX), a TAK:KE METOJAMHU KOMIbITEPHBIX
cTepeou3sMepeHHii U TPEXMEPHOI0 a3POKOCMHUYECKOTI0 MOIeTHPOBAHNS

Komnerenuus I[nanupyembie pe3yJibTaThI Kpurtepuu ouennBanus pe3yjbTaToB
(uHaMKATOP) o0yueHust o0yueHust

IIK.3 3HaTh: KIacCU(UKAIUIO TAHHBIX HeynoBjsierBopures
BJIAJICTh J133; ocobennoctu moayuenus, | He 3Haer xnaccupukanuio gaHubsix J133;
a’POKOCMUYECKIUMH 00paboOTKH U PUMEHEHUS 0COOCHHOCTH TOJIy4eHHs, 00pabOTKU 1
METOAaMHU CHHMKOB Pa3JIMYHbIX THIIOB U MPUMEHEHUS CHUMKOB PAa3JIMYHBIX TUIIOB U
KaprorpaMpoBaHUsA U | IETAJIBHOCTH JUIS CO3[AaHUs KapT; | AETAILHOCTH JJIS CO3/1aHMs KapT, MOHATHE
MOJICTTUPOBAHUS, MOHSATHE KOCMHYECKOTO KOCMHYECKOTO MOHUTOPHHTA U BO3MOXXHOCTH
OCHOBaHHBIMHU Ha MOHHUTOPHHTA U BO3MOXXHOCTH npuMeHeHns AaHHbIX /[33 B Haykax o 3emiie
KOMIIBIOTEPHBIX npuMeHeHus AaHHbIX /(33 B

TEXHOJIOTUSIX 00pabOTKU
CHMMKOB HOBOT'O TUIIQ
(CBEPXBBICOKOTO
pa3pereHus, TeIIOBhIX,
PaINoOIOKAIIMOHHBIX ), a
TaKKe METOJaMU
KOMITBIOTEPHBIX
CTEPEOU3MEPEHHN U
TPEXMEPHOTO
a’pPOKOCMHUYECKOTO
MOJICIIUPOBAHUS

HayKax o 3emiie

YMeTh: MPOU3BOIUTH BHIOOD
naHHbIX J33 mos perenus
TeMaTHYCCKHUX 3aJ1a4,
HCIIOJIb30BATh B KOMILIEKCE
METO/Ibl BU3YaJIbHO-
WHTEPaKTUBHOTO U
ABTOMATHU3UPOBAHHOTO
nemmdpupoBaHus, OIICHUBATh
KaueCTBO Pe3yJIbTaTOB
nemmudpupoBaHus, CO31aBaTh
KapTorpaguueckyro mpoayKIHIO
Ha OCHOBe JaHHEIX J133

Brnanets: meTomamu u
TEXHOJIOTHSIMH MpeaBapUTEIHHON
00pabOTKH ¥ TEMAaTHYECKOTO
JemupprupoBaHUs CHUMKOB
Pa3IMYHBIX THIIOB (ONTHYECKHX,
TETUIOBBIX, PAUOTOKAITMOHHBIX )
Y Pa3JIMYHON JIETATIBHOCTH
(CBEPXBBICOKOTO pa3pelIeHus,
CPEIHEro pa3pelieHus,
HU3KOJICTAIbHBIX,
METEOPOJIOTHIECKUX )

He ymeer npousBoauTth BeIOOp naHHbIX J[33 s
pelieHus: TEeMaTUYECKUX 3a]1a4, UCTIOIb30BAThH B
KOMILJIEKCE METO/Ibl BU3YyaIbHO-
WHTEPAKTUBHOTO Y aBTOMATHU3UPOBAHHOTO
nemudpupoBaHus, OLIEHUBATh Ka4eCTBO
PE3yNIbTATOB IEIUPPUPOBAHUS, CO3AABATD
KapTorpaguueckyio MpoayKIHIO Ha OCHOBE
nanabix /133

He Bnaneer merogamu v TEXHOJIOTUSIMU
IIpe/IBApUTENIbHON 00pabOTKHU U TEMaTHYECKOTO
nemn@pupoBaHusl CHUIMKOB Pa3InYHbIX TUIIOB
Y Pa3JIMYHON JIETATTBHOCTH
YnoBaerBopuTeabH
3nHaet kinaccudukanuu gaHHbix /133, nmeet
o0riee mpeacTaBIeHe 00 0COOEHHOCTSIX
MOJTy4YeHHs, 00paOOTKH M TPUMEHEHHS CHUMKOB
Pa3IMYHBIX TUIIOB U JACTATILHOCTH JJI CO3/IaHUS
KapT; a TakKe 0 KOCMUYECKOM MOHMTOPHUHIE

JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHBIE
YMEHHUS MMPOU3BOIUTH BBIOOP AaHHBIX JI33 muis
peleHus] TEeMaTHYECKUX 3aJ1a4, CO3/1aBaTh
KapTorpaguuecKyro IpoyKIIMI0 Ha OCHOBE
nauubix J133. He cnoco6en koMOMHUpOBaTh




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
pa3IUYHbIE METObI AU (PPUPOBAHUS

Bnanenue otnenbHBIMU METOIaMU
NpeIBapUTEIILHOW 00pa0OTKU ¥ TEMATHYECKOTO
JIemU(ppPUPOBAHUS CHUMKOB Pa3IMYHBIX THUIIOB
(ONTHYECKUX, TETUIOBBIX, PAINOJIOKAIIMOHHBIX )
U JIETATLHOCTH (CBEPXBBICOKOTO Pa3peIIeHUs,
CpEIHEero pa3pelieHusl, HU3KOICTAIbHBIX,
METEOPOJIOTUYECKHX )

Xopouo
CdhopmupoBaHHBIE, HO COJIEPKAIIUE OTICTBHBIC
po0esTbl 3HAHUST OCOOCHHOCTEHN TOJTyYCHHUS,
00pabOTKH ¥ MPUMEHEHHSI CHUMKOB Pa3JIMYHBIX
TUIIOB U IETAILHOCTH JUTSI CO3/IaHUS KapT;
cdep NpUMEHEHUsT KOCMUYE€CKOTO MOHUTOPUHTA
U KapTorpadupoBaHus B HAyKax 0 3eMiie.

B uenom ycneminsie, HO coaepKaime
OTJIENbHBIE MPOOEIThl YMEHUS TPOU3BOIUTH
BbIOOD maHHbIX J[33 s pemieHus
TEMaTHYECKUX 3aJ1a4, UCII0JIb30BaTh B
KOMIIJIEKCE METO/IbI BU3YyaIbHO-
WHTEPAKTUBHOTO M aBTOMATH3WPOBAHHOTO
nemuppUpoOBaHUs, OIEHUBATh KAYECTBO
pe3yabTaToB Aemu(prupoBaHus, Co31aBaTh
KapTorpauuecKyro IpoayKIIMI0 Ha OCHOBE
naHHbIX J133

BrnaneeT GOJBIIMHCTBOM METOJIOB M TPUEMOB
MpPeIBAPUTEIILHON U TEMaTHYeCKOH 00paboTKI
CHMMKOB Pa3JIUYHBIX TUIIOB (ONITUYECKHUX,
TEIUIOBBIX, PAINOJIOKAMOHHBIX ), HO HE BCEr1a
CIOCOOEH KOMOMHUPOBATh UX MPH PELICHUU
CJIO’KHBIX 3a/1a4

OTtiam4yHo
CdhopmupoBaHHbIE CHCTEMAaTHUECKUE 3HAHUS
0coOeHHOCTeH nmoyyeHus, 00paboTKU U
MPUMEHEHUS CHUMKOB PAa3JIMYHBIX TUIIOB U
JeTabHOCTHU I CO3AaHUs KapT; cdep
MPUMEHEHUS KOCMUYECKOT0 MOHUTOPHHTA U
KapTorpadgupoBaHus B HayKax 0 3emJe.

CdopmMupoBaHHOE YMEHHE MPONU3BOIUTH
000CHOBaHHBIN BBIOOP naHHbIX [[33 mist




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
pelIeHus: TEeMaTUYECKUX 3a]1a4, UCTIOIb30BATh B
KOMILJIEKCE METO/Ibl BU3YyaIbHO-
WHTEPAKTUBHOTO U aBTOMATHU3UPOBAHHOTO
nemuppUpoOBaHUs, OIIEHUBATh KAYECTBO
pe3yabTaToOB Aemu(prupoBaHus, CO3aBaTh
KapTorpaguuecKyro IpoayKIIMI0 Ha OCHOBE
nanabix J133.

Ycenemnoe 1 cCHCTEMaTHYECKOE IPUMEHEHHE
METOJ0B M TEXHOJIOTHI MPEIBAPUTEIBHON
00pabOTKH ¥ TEMAaTHYECKOTO e (ppUpOBaHUS
CHUMKOB Pa3JIMYHbIX TUIIOB (ONTHYECKHUX,
TEIUIOBBIX, PAINOJIOKALIMOHHBIX) U Pa3INIHON
JETAILHOCTH (CBEPXBBICOKOI'O pa3pelleHus,
CPEIHETO pa3pelIeHUs], HU3KOIETaJIbHBIX,
METEOPOJIOTNYECKHUX )

IK.1

BJIa/1eTh 02a30BLIMHU 3HAHUSIMH B 00J1acTH MHGOPMATHKH, KOMIIBIOTEPHBIX U MYJIbTHMEIUHHBIX
TEeXHOJIOTHii, IPOrPAMMHBIX CPeICTB, METO0B Pad0Thl B KOMILIOTEPHBIX CETAX, YMETh
€03/1aBaTh 0a3bl JAHHBIX U HCI0JbB30BaTh pecypchl ceTu « AHTepHET) 14141 1eJIeil
KaprTorpadgupoBaHusi, NOJy4eHNs 1 00PA0OTKH CHUMKOB

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4ueHust o0y4eHust
K.1 3Hatb: COBpeMEHHBIE HeynoBierBopureJ

BIIaJIeTh 0a30BBEIMHU
3HAHUSIMU B 00J1aCTH
nH(pOpMaTHKH,
KOMITBIOTEPHBIX H
MYJIbTUMEIHHHBIX
TEXHOJIOTHIA,
MIPOTPaMMHBIX CPEJICTB,
METO0B pabOTHI B
KOMITBIOTEPHBIX CETHX,
yMETh CO371aBaTh 0a3bl
JIAHHBIX U UCIIOJb30BATh
pEeCypCHI CETH
«nTepuer s uenen
KaprorpadupoBanus,
MOJTy4eHUs1 U 00pabOTKH
CHHUMKOB

BO3MOYHOCTH IOJTyYEHHUSI
KOCMHMYECKHX CHUMKOB 4epe3
HHTepHeT, OCHOBHBIE
KOMMEPYECKHE U OTKPBITHIC
KaTajoru U apXuBbl JaHHbIX /(33
C 3apyOEIKHBIX U POCCHUICKUX
CIIyTHUKOB, UX OCOOEHHOCTH,
(dopMathl peoCcTaBICHUS U
YpOBHU 00paOOTKH TaHHBIX,
TpeOOBaHUS K MPOTPAMMHOMY
obecnieueHuo i1 00paboTKU
CHMMKOB

YMeTb Npou3BOIUTH TOUCK U
oJ00p KOCMUYECKHX CHUMKOB B
UHTEpHET-KaTajorax, YnTaTb
MeTaJaHHbIE CHUMKOB,
OpPraHU30BBIBATH XPAHEHHE
naHHbIX /(33 ¥ npon3BOAHBIX
POTYKTOB

He 3naeT coBpeMeHHbIE BOBMOKHOCTH
MOJIyYEHUsI KOCMUYECKHX CHUMKOB 4epe3
HNHTepHET, OCHOBHBIE KOMMEPYECKUE U
OTKPBITHIE KaTaJIOTH U apXHUBbI JaHHBIX J[33 ¢
3apyOC)KHBIX M POCCUHUCKHUX CITyTHUKOB, UX
0COOEHHOCTH, OpMATHI PEIOCTABICHUS U
YpPOBHH 00pabOTKH TaHHBIX, TPEOOBAHUS K
MIPOrpaMMHOMY 00ECTICUSHUIO TSl 00paboTKH
CHHUMKOB
He ymeeTr npou3BOAUTh MMOUCK U TIOJ00P
KOCMHMYECKHX CHUMKOB B MHTEpPHET-KaTaaorax,
YUTATh METaIaHHbIE CHUMKOB, OPTaHH30BBIBATH
XpaHeHue NaHHbIX /(33 U mpou3BOIHBIX
MIPOJIyKTOB
He Bnanmeer nmporpaMMHBIMU CPEICTBAMU ISt
MOJTYYEHUS, IPEIBAPUTEITLHON U TEMaTHYECKOM
00paboTku manHbIX /133

Y10BJ1€TBOPUTEbH
OO61ue, HO HE CTPYKTYPHPOBAHHBIC 3HAHUS




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Bnagets nporpaMmMHBIMU YaoBi1eTBOPUTEIbH

CpeIICTBAaMU JJIsl IOJy4YeHus,
MPEBAPUTEIIBHON 1
TEMaTUYECKOU 00pabOTKH
naHabIx /133

COBPEMEHHBIX BO3MOKHOCTEH MOTyYESHHS
KOCMHMUYECKMX CHUMKOB uepe3 MHTepHeT,
OCHOBHBIE KOMMEPUYECKHE U OTKPBITHIX
KaTaJoroB U apXuMBOB AaHHBIX /(33 ¢
3apyOC)KHBIX M POCCUHUCKHUX CITyTHUKOB, UX
0COOEHHOCTEH, GOpMAaTOB MPEAOCTABICHUS U
ypOBHE# 00pabOTKH TaHHBIX, TPEOOBAHUI K
MPOrpaMMHOMY 00ECTICYCHUIO TSl 00paboTKH
CHHUMKOB
Yactuano chopMUpOBAHHBIC YMEHUS
MIPOU3BOIUTH TIOUCK U TIOJI0O0P KOCMHYECKUX
CHUMKOB B MHTEPHET-KaTaJIOTaX, YUTATh
METa/laHHbIE CHUMKOB, OPTaHH30BBIBATh
XpaHeHue NaHHbIX /(33 U mpou3BOIHBIX
MIPOJYKTOB
YactuyHoe Bia/ieHue IporpaMMHBIMU
CpeICTBaMHU IS TTOJTYUYSHUS, TIPEIBAPUTEITLHOMN
1 TeMaTH4ecKoi o0paboTku maHHbIX J[33

Xopomuo
B ocHOBHOM chopMUpOBaHHEIE, HO
CoJiep>Kallye OTAeIbHbIC TPOOEIIbl 3HAHUS
COBPEMEHHBIX BO3MOYKHOCTEH TOTyICHHS
KOCMHYECKHX CHUMKOB 4epe3 MHTepHer,
OCHOBHBIC KOMMEPUYECKHE U OTKPBITHIX
KaTaJoroB M apXMBOB AaHHBIX /(33 ¢
3apyOC)KHBIX M POCCUHUCKHUX CITyTHUKOB, UX
0CcO0eHHOCTEH, (OPMATOB MPEAOCTABICHUS U
ypOBHEH 00pabOTKH JTaHHBIX, TPEOOBAHUI K
POrpaMMHOMY 00€CTIEUSHHIO JIIsl 00padOTKH
CHHUMKOB
B ocHoBHOM cpopmMupOBaHHBIE, HO
CoJIeprKaIIre OTACIbHBIC TPOOEITBI YMEHUS
MIPOU3BOUTH MOUCK U TTOJI00P KOCMHUYECKUX
CHUMKOB B MHTEpPHET-KaTaJlorax, YUTaTh
MeTaJlaHHbIE CHUMKOB, OPTaHHU30BhIBAThH
xpaHeHue aHHbIX /(33 1 npou3BOIHBIX
MIPOJTYKTOB
B ocHOBHOM ycrmienHoe BIageHue
MIPOTPaMMHBIMU CPEJICTBAMHM JIJISl TTOJTYICHHUS,
MIPEABAPUTEIILHON U TEMATHIECKON 00pabOTKH
naHHbIx /133

OT1au4yHO
['myGokue u cucteMaTU3UpOBAaHHBIC 3HAHUS
COBPEMEHHBIX BO3MOYKHOCTEH MOTyICHHS




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
KOCMHMUYECKMX CHUMKOB uepe3 MHTepHeT,
OCHOBHbIE KOMMEPUYECKHE U OTKPBITHIX
KaTajoroB U apxuBoB AaHHbIX /133 ¢
3apyOexHBIX U POCCUUCKHUX CITYTHUKOB, UX
0COOEHHOCTEMH, (hOpMAaTOB MPEOCTABICHUS U
ypOBHE# 00pabOTKH TaHHBIX, TPEOOBAHUI K
MIPOrpaMMHOMY 00ECTICUCHHIO TSl 00paboTKH
CHUMKOB
VYcnenrnsie 1 cCaMOCTOSTENHHO MPUMEHSIEMbIS
YMEHHUS YMEHHUS MPOU3BOIUTH MTOUCK U TTOA00D
KOCMHMUYECKUX CHUMKOB B MHTEPHET-KaTaaorax,
YUTaTh METaJaHHbIE CHUMKOB, OPIraHU30BbIBAThH
XpaHeHue NaHHbIX /(33 U mpou3BOAHBIX
MIPOJIYKTOB
CBo0OOHOE BNaIeHHE TPOrPAMMHBIMU
CpelCTBaMU JJIsl MTOJyYEHUsl, IPEeIBApUTEIbHOM
1 TeMaTu4ecKor o0paboTku maHHbIX J[33




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Bupa MeponpusiTusi NPOMEKYTOYHOM aTTeCTALMH ¢ DK3aMEeH

Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanmuu : OlLiEHKa M0 JUCHUILIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTaIlH OMpeesieTcss Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOMIMMCS Ha KOHTPOJIbHBIX
MEPOIPHUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MIEPHOA.

MaxkcuMajibHOEe KoJIH4YecTBo 0ayioB : 100

KonBepTanus 6a/U10B B 0TMETKHU

«otau4Ho» - oT 81 no 100

«xopomo» - ot 61 1o 80

«YAOBJETBOPUTEIBHO» - OT 50 10 60
«HEeYAO0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenmnust Meponpusitue Kountposmpyemblie 3jieMeHTbI

(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
IIK.1 DneKTpoHHBIE POHIBI U CtyneHT Bi1ajieeT TEXHOJIOTUAMH TIOUCKA
BJ1aJieTh 0A30BBIMU 3HAHUSMHU B KaTallord KOCMHUYECKUX JTAHHBIX IUCTAaHIIMOHHOTO 30HIUPOBAHUSA
0071acTH HHQOPMATHUKH, cHUMKOB. OCHOBHEIE 3emin, crtocod0eH COBMECTHO
KOMIIBIOTCPHBIX 1 IMOCTABIIMKH JaHHBIX J[33 UCIIONIL30BaTh U 00pabaThIBaTh JaHHBIE C
MyJIBTUMEINHHBIX TCXHOJIOTHH, 3ammuiaeMoe KOHTPOJIbHOE PA3HBIX THIIOB CEHCOPOB, & IMEHHO
HPOTPaMMHBIX CPCACTB, METONIOB | meponpusiTHe CIIyTHUKOBBIE CHUMKH U JJaHHbIE

paboThl B KOMIIBIOTEPHBIX CETHX,
yMETh CO371aBaTh 0a3bl JaHHBIX U
HCII0JIb30BaTh PECYPCHI CETH
«nTepuer s nenen
KapTorpadupoBaHus, MOJTYYSHUS U
00pabOTKN CHUMKOB

IIK.3

BJIA/IETh a9POKOCMUYECKHUMHU
MeTOoJIaMu KapTorpadupoBaHus 1
MOJCIIUPOBAHNS, OCHOBAaHHBIMH Ha
KOMITBIOTEPHBIX TEXHOJOTHUIX
00pabOTKM CHUMKOB HOBOT'O THIIa
(CBEpXBBICOKOTO pa3perieHus,
TEIUIOBBIX, PAIUOJIOKAIIMOHHBIX), &
TaK)Ke METOJJaMH KOMITbIOTEPHBIX
CTEPEOU3MEPEHUIN U TPEXMEPHOTO
a’3POKOCMUYECKOTO
MOJIETTUPOBAHUS

BO3YIIHOI'O JIa3€PHOT'O CKaHUPOBAHUSA




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.1

BJ1a/Ie€Th 0a30BBIMU 3HAHUSAMU B
obnacty nH)OpPMATHKH,
KOMITBIOTEPHBIX U
MYJIbTUMEANINHBIX TEXHOJIOTUH,
MIPOTPaMMHBIX CPEJICTB, METOIOB
paboThI B KOMITBIOTEPHBIX CETSAX,
YMETh CO3/1aBaTh 0a3bl JAHHBIX U
HCTIOJIB30BaTh PECYPCHI CETH
«MHTepHeT Wi nenen
KapTorpadupoBaHus, MOJIYICHUS U
00pabOTKH CHUMKOB

IIK.3

BIIQ/IETh A9POKOCMHUYECKIUMHU
MeTOoJIaMU KapTorpadupoBaHus u
MOJIETTUPOBAHUS, OCHOBAaHHBIMHU Ha
KOMITBIOTEPHBIX TEXHOJOTHUSIX
00pabOTKH CHUMKOB HOBOT'O THIIA
(CBEpXBBICOKOT'O pa3peuieHus,
TEIUIOBBIX, PAINOJIOKAIMOHHBIX), &
TaK)Ke METOJJaMU KOMIThFOTEPHBIX
CTEPEOU3MEPEHUM U TPEXMEPHOTO
a’pOKOCMHYECKOTO
MOJICTTUPOBAHUS

OnTuyecKkre CHUMKH C
PECYPCHBIX CITYTHUKOB
CPEIHETO M BHICOKOTO
paspernieHus

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CTyzaeHT BiajieeT HHCTPYMEHTaMH
o0paboTku cauMKoB Landsat u Sentinel-2 ¢
nomolipio otkpeiToro IO Qgis
Semi-Automated Classification Plugin
(SCP), Bkiroyasi CkKaunBaHHE CHUMKOB,
nepecuer B 3HaueHus Reflectance u
aTMOc(epHYIO0 KOPPEKIIHIO, PACCTAHOBKY
00yJaromux METOK U KIacCu(UKAITIIO
N300paKeHHsI Pa3IMIHBIMH CIIOCO0aMH,
AKCTHIOPT PE3YIHTATOB




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.1

BJIa/Ie€Th 0a30BBIMU 3HAHUSAMU B
obnactu nH)OPMATHKH,
KOMITBIOTEPHBIX U
MYJIbTUMEANINHBIX TEXHOJIOT UM,
MIPOTPaMMHBIX CPEJICTB, METOIOB
paboTHI B KOMITBIOTEPHBIX CETSX,
YMETh CO3/IaBaTh 0a3bl JAHHBIX U
HCTIOJIb30BaTh PECYPCHI CETH
«MHTepHeT Wi nenen
KapTorpadupoBaHus, MOJIYICHUS U
00pabOTKH CHUMKOB

IIK.3

BIIQ/IETh a9POKOCMHUYECKIMHU
MeTOoJIaMU KapTorpadupoBaHus u
MOJIETTUPOBAHUS, OCHOBAaHHBIMHU Ha
KOMITBIOTEPHBIX TEXHOJOTHUSIX
00pabOTKH CHUMKOB HOBOT'O THIIA
(CBEpXBBICOKOTO pa3peuieHus,
TEIUIOBBIX, PAIMOJIOKAIMOHHBIX), &
TaK)Ke METOJJaMU KOMITHFOTEPHBIX
CTEPEOU3MEPEHUM U TPEXMEPHOTO
a’POKOCMHYECKOTO
MOJICTTUPOBAHUS

[ToaroroBka K 3K3aMeHy
HNTorosoe KOHTPOJIbHOE
MeponpusTHe

CTyneHT ycBOWJI 3HAHUS U3 Pa3/ciioB
kypca «KoHuenuus e1MHOro MUpOBOTO
($hoHIa KOCMUYECKUX CHUMKOBY,
«Kaccudukanus qanaeix [[33»,
«IneKTpoHHBIC (OH/IBI U KaTAJIOTH
KOCMHYECKHUX CHUMKOB. OCHOBHEIC
MoCTaBIIUKH JaHHBIX J[33», « Bri6op
JaHHbIX J[33 /U1 perieHus TeMaTHIeCKux
3amauy, «KocMudecknii MOHUTOPHHT.
Hccaenosanus 3emiau u3 Kocmocay,
«MeToIbI ¥ TEXHOJOTUH 00pabOTKH
KOCMHUYECKUX CHUMKOB ISl pEeLICHUs
TEMAaTHYECKUX 3a7au.

Crnenupukanuss MeponpusiTuid TEKyero KOHTPoJIs

DJIeKTPOHHBbIE (DOH/IBI U KATAJIOTH KOCMHU4Y€CKHX CHUMKOB. OCHOBHBbIE MOCTABIIUKH JaHHBIX [[33

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30

ITpoxoanoii 6amn: 15

Iloka3aTesin oneHUBaAHUSA Babl
Ha ocHOBE KOMIUIEKCHOTO MCITOJIB30BaHUA NaHHBIX LAS 1 KocMUYeCcKoi CheMKH CO3/1aHa KapTa 15
y4acTKa JIECHBIX HACAXK]ICHUM, JIET€H 1a KOTOPO JOJIKHA BKJIFOYATh OLIEHKY ITOPOIHOTO,
BO3PACTHOTO COCTaBa, a TAKKE HAIMYWE CIUIONIHBIX M MPOXOIHBIX pyOOK (TTociIeIHre
OTIPECIIAIOTCS M0 PACTPY UHTEHCUBHOCTH, MOJIYYEHHOMY Ha OCHOBE JaHHBIX LAS)
[TocTpoena udposas Mmoaens penbeda Ha ocHOBE Habopa maHHbIX LAS (JIugapHO CheMKH) C 10
KOPPEKTHBIM BBIOOpOM pa3mepa stueiiku. Ha ocnoe [IMP u kocMudeckoro cHuMKa co3aHa
aHUMaIMs obsera TEpPUTOPUU
ITo HaGopy nanHBIX LAS mocTpoeHa cxema pacrpe/IeieHus BEICOTHI JISCHOTO MoJIora 5

OnTuyeckne CHUMKH € PECYPCHBIX CIYTHUKOB CPEIHEI0 M BLICOKOI'0O pa3peilicHust

[IponoIKUTENHBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3zaTenn oneHMBaHUA

Baaasl

KauecTBo nnTepnperanuu u3o0pakeHus U riyOrnHa NpopadOTKH JIEreH bl aJIeKBaTHBIE

10

CTyaeHT yCIenrHo BBITTOJIHII IPEABAPUTEIIbHYI0 00pab0oTKy H300pakeHus (TepecyeT B
KOX(UITMEHTHI OTPaAXKEHUS, 00beTUHEHIE KaHAJIOB)

10

Brimonaena kinaccudukamus n3o0pakxeHus, co3aaHa JiereHaa

BrinmonHeHa pacctaHOBKa 00y4aroux MOJIUTOHOB

IHoaroroBka K 3K3aMeHy

[Ipon0mKUTETBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca
VY cnoBus IpOBENECHUS] MEPOIIPUATHUS: B YaChl CAMOCTOATEIbLHON PadoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 40
IIpoxoaHoii 6an: 20

IToxa3zaTenn oneHMBaHUA

Baaasl

CTy,HeHT HMCCT NPCACTAaBJICHHUEC O COBPCMCHHOM COCTOSHUU MUPOBOTO (1)0H,Z[a KOCMHYCCKHX
CHHUMKOB, OCHOBHBIX HCTOYHHUKAX JAHHBIX B BUIUMOM, OJIMDKHEM U CpCaAHEM UK Jrara3zoHax
CIICKTpPa, OCHOBHBIX KaTaJorax JaHHBIX KOCMUYECKON ChEeMKH

20

CTyIeHT OpHEHTUPYETCS B Pa3IMYHBIX KJIacCU(PHUKAIMAX AaHHBIX [[33, BnajeeT anroputMamu
IIOMCKA U 3aKa3a KOCMUYECKMX CHUMKOB Ha MHTEPECYIOIYI0 TeppuToputo. MiMeeT npencrasienue
00 OCHOBHBIX IIPOTpaMMax KOCMHUYECKOTO MOHUTOPUHTA 3eMIIU

10

CTyaeHT 3HaeT UCTOUYHUKH U OCOOEHHOCTH JIAHHBIX AUCTAHIIMOHHOTO 30HAMPOBAHUS B TEIIOBOM,
pa,Z[I/IOJIOKaI_II/IOHHOM, MHKpOBOHHOBOM Auaria3oHax CHGKTpa, nux HpeI/IMYH_[eCTBa 158 OFpaHI/I‘-IeHI/IH‘
Crioco6eH mpou3BOIUTh 00OCHOBAHHBINM BHIOOP MaHHBIX [[33 mu1st pemenus npakTUIecKuX 3a1ad.

10




