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1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen

1.1 Uenb 1 3agauu gucumnnuHbl (moayns)

Lle]'lb n3yyvyeHna ancumninHbl:

MoarotoBka 6akanaBpoB MO HanpaeneHuo «MMapPoMeTeoponorMsay, BnagetoLwmx rny6okumm

TEOPETUNYECKMMUN 3HAHUAMU N NPAKTUYECKUMUN HaBblKaMW ANA Ka4eCTBEHHOIro ncnonb3oBaHUA

JaHHbIX AUCTaHLMOHHOIO 30HANPOBaHMUA 3eMMN U3 KOCMOCAa B OLIEHKaX COCTOSHUS
aTMocdepbl, OKkeaHa, NoAcTUNaoLWe 3eMHOW NOBEPXHOCTU, NMPUPOAHON Cpefbl U Noroabl

3agauv n3y4eHuss QUCUMNIMHBI:

B0O3MOXHOCTb MCNOMNb30BaHMSA NOMYYEHHbIX HABLIKOB M 3HAHWUIA ANS BbINONTHEHWS HAY4YHOWN U
y4ebHon paboTbl, OCHOBbLIBAsACb HA TEOPETUYECKNX OCHOBAaX M METOAMYECKUX NPUHLMNAx
nony4eHms ob6paboTkn, MHTepNpeTauumn 1 NPaKTMYeCcKoro ncnons3osaHmsa nHgopmauun NC3. A
Takke nony4yaTb NPaKTUYEeCKMe HaBbIKM B 06paboTKe 1 MHTepnpeTaunm
rMapoOMEeTEOpPOSIOrM4eCcKor CNyTHUKOBOW MHApOpMaLnn pa3nmMyHoro Buaa.

1.2. MecTo ancumnnuHbl (Moayns) B cTpyktype Ol

Oucumnnmnua B1.6.25."MeTogbl
avcuunnnHam 6a3oBon YacTu

AONCTaHUMOHHOIO

30HOMpoBaHua  3emnun"

OTHOCUTCA

1.3. O6em aucumnnuHbl (MoaynsA) ¢ ykazaHueM TPyAOEeMKOCTU BCeX BUAOB

y4yeOHOM paboTbl

OOwWwasa TpyA0EMKOCTb ANCUMUMINHBI (MOAYNS) COCTaBNsAET 7 3a4eTHbIX(ble) eaunHnL(bl), 252

4acoB.

Ou4Hasa chopma

K

PacnpegeneHve no cemecTtpam
Buabl 3aHATUI 5 6 Bcero yacos
cemecTp cemecTp
O0was TpyaoeMKOCTb 252
f\)L/;D,VIToprIe 3aHATUS, B 54 48 102
nekumoHHble (J1K) 18 24 42
npakTnyeckue
(cemuHapckme) (M3, C3) 0 24 24
na6opatopHsbie (J1P) 36 0 36
CamocTosTenbHas
paboTa ctygeHToB (CPC) 54 60 114
dopma NpoMeExKyTOYHOM 3auer SK3amen 36
aTTecTaumm B ceMecTpe
KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KIT)

2. Tpe6oBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI
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I'Ipou,ecc N3yvyeHna ancumniinHbl HanpasieH Ha (*)OpMVIpOBaHVIe cnepyrowmx KOMMeTeHUWI:

MHoekc
CopepxaHue KoMneTeHLMn
KOMMNEeTEeHLMM

OMnK-4 BrnageHve kapTorpaduyeckum MeTogom 1 OCHOBaMU kapTorpadum B
rMOPOMETEOPOOrMYECKMX UCCNEA0BaHNAX
CNOCOGHOCTL pellaTb CTaHAapTHbIE 3a4a4un NPOECCUOHANBHOM

OMK-6 AesATENbHOCTU HA OCHOBE MH(OPMAaLIMOHHOW 1 Brubnuorpacmyeckomn KynbTypsbl
C NPUMEHEHNEM MHDOPMALMOHHO-KOMMYHUKALIMOHHbBIX TEXHOMOIMUIA U C
y4EeTOM OCHOBHbIX TpeboBaHM MHOpPMaLMOHHON 6e3onacHoOCTH
FOTOBHOCTb OCYLLIECTBISATb NOSyYeHne onepaTuBHON

AK-4 rMOpPOMETEOPOSIONMYECKON MHGPOpMaLMN U ee NEPBUYHYO 06paboTKy,
06006LLEeHe apXMBHbIX, TMAPOMETEOPONOTMYECKUX AAHHBIX C UCMONb30BaHNEM
COBPEMEHHbIX METOAOB aHanu3a v BblYUCIIUTENBHON TEXHUKM

I'InaHMpyeMble pe3ynbTtaTthbl o6yqu|/|;| no ancuunninunHe gna nocnenoBaTtesibHOro JOCTMXxXeHUA

YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA

PesynbTtat 06y4eHus

3HaTb

MoporosbIi:

1) MNpUcyTCTBYIOT HEKOTOPLIE 3HAHUSA O (PU3NYECKUX OCHOBAX N NMPUPOOHbLIX
YCroBUAX NOMy4YeHUs1 CHUMKOB

2) MNpucyTCTBYIOT HEKOTOPbIE 3HAHMSA 06 NCNOMNB30BaHUKN AAHHbLIX
ONCTaHUMOHHOTO 30HAUPOBaHUA 3emnn u3 kocmoca

3) 3HaeT NuLLbL HEKOTOpLIE KapTorpadunyeckne MeToabl

4) 3HaeT NULLIb HEKOTOPbIE OCHOBHbIE BUAbI TMAPOMETEOPONOrMYecKom
nHcopmMaLmmn n cnocobbl ee NepBuYHON 06paboTkn, 000BLLEHNE apXMBHBIX,
rMapomMeTeoporiornyecknx AaHHbIX C UCNOMb30BaHUEM COBPEMEHHbLIX METOO0B
aHanusa v BblYUCIIMTENBHON TEXHWUKM

CTaHpapTHbIN:

1) ChopmupoBaHa cuctema 3HaHMIM 06 NCNOMNb30BaHUUN AAHHbBIX AUCTAHLMOHHOIO
30HONPOBaHNS 3eMIN N3 KOCMOCAa B OLIEHKaX COCTOSIHUSI aTMOCdepbl, OKeaHa,
noacTunarLLen 3eMHOM NOBEPXHOCTU, NMPUPOAHON cpeabl 1 norogbl

2) CchopmumpoBaHa cructeMa 3HaHui 0 hM3NYECKMX OCHOBAX U MPUPOLHbIX
YCINOBUSIX NONyYEHNSI CHUMKOB

3) nokasblBaeT NOMHbIE, HO HEAOCTATOYHO NyOOKNE U CUCTEMHBIE 3HAHUS,
OXBaTblBatoLLMe KapTorpadnyeckmii METOL U OCHOBbLI kKapTorpadun

4) nokasblBaeT NOSHbIE, HO HEAOCTATOYHO rNYyOOKME N CUCTEMHbIE 3HAHWS,
OXBaTbIBalOLNE OCHOBHbIE BUAbI TMAPOMETEOPONOrMYECKON NHOPMaLn 1
cnocobbl ee nepBuYHON 06paboTkn, 0606LLEHNE apXUBHbIX,
rMapoMeTeopPOSIOrMYECKUX AAHHBIX C UCMOMb30BaHNEM COBPEMEHHbLIX METOO0B
aHanu3a v BblYUCNUTENbHON TEXHUKN




OTarnoHHbIN:

1) Ha BbicOKOM ypoBHE chopmMmpoBaHa cuctema 3HaHui 0 M3MYECKMX OCHOBaX
W NPUPOOHbIX YCMOBUAX NOMYYEHUS CHUMKOB, FeOMETPUYECKUX CBONCTBAX U
doTorpammeTpudeckon obpaboTke CHUMKOB.

2) Ha BbicOKOM ypoBHE CHOopMUPOBaHa cuctema 3HaHum o6 NCNonbL3oBaHUN
OaHHbIX AMCTaHUMOHHOIO 30HAMPOBaHUSA 3eMNn U3 KOCMOca B OLIeHKaxX
COCTOSAHNSA aTMocdepbl, OKeaHa, NoACcTUNaLWen 3eMHOM NOBEPXHOCTH,
NpYpOAHON cpeabl U Noroabl.

3) Ha BbicokoM ypoBHe cchopmmpoBaHa cuctema 3HaHui O TMnax
aewmndprpoBaHns, TMNax KOCMUYECKUX CHUMKOB, OCHOBHbIX HanpaBreHusx
NPUMEHEHUS1 a9POKOCMUYECKNX METOLAOB

4) nokasblBaeT NoMHble, rMyBoKne U CUCTEMHbIE 3HaHUSA, OXBaTbiBaloLLME
KapTorpaduyecknin MeTog U OCHOBbI KapTorpadum

5) nokasbiBaeT NonHele, rMy0boKNe U CUCTEMHbIE 3HAHUS, OXBaTbIBaKOLLME
OCHOBHbIE BMAbI MMOPOMETEOPOSIONMYECKON MHAOPMaLMN 1 CNOCO0LI ee
nepsu4Hon ob6paboTkn, 06obLLeHne apXmMBHbIX, TMAPOMETEOPONOrMYECKUX
OaHHbIX C MCMONb30BaHNEM COBPEMEHHbIX METOAOB aHannsa n BblYNCNUTENbHON
TEXHWKM

YmeTb

MoporoB.blii:

1) Ha Ha4YanbHOM YpPOBHE NPON3BOANTL AeLUMPUPOBAHNE CHUMKOB

2) HeyBEepEHHO MOXET UCMOoNb3oBaThb KapTorpacuyeckne MeToabl U OCHOBBI
KapTorpacdumn B ruipoMeTe0opPOSIorM4ecknx NccneaoBaHmsax

3) HeyBEepEHHO MOXET MCMONb30BaTh OCHOBHbIE BUAbI IMAPOMETEOPONIOrnYeCcKom
nHcopmMaLmmn n cnocobbl ee NepBuYHoON 06paboTkn, 0006LLEHNE apXMBHBIX,
rMAPOMETEOPOSIOrMYECKNX AaHHbIX C MCNOMb30BaHMEM COBPEMEHHbBIX METOA0B
aHanu3a v BblYMCIUTENBbHON TEXHUKN

CraHgapTHbIN:

1) Ha cpegHem ypoBHe npounssoauTb gelumndpupoBaHue cHumkos MODIS,
Landsat TM, ETM+

2) Ha cpegHem ypoBHe npon3BoauTb AelumdpmpoBaHne BOAHbBIX MOBEPXHOCTEN
3) He Bcerga caMoCTOATENBHO MOXET UCNONb30BaTh KapTorpaduyeckmne MeToabl
N OCHOBBbI KapTorpadun B rmapomMeTeoposiorm4ecknx NccrnegoBaHnaX

4) He BCerga camoCToATENbHO MOXET OCHOBHbIE BUAbI TMAPOMETEOPONOrM4ecKom
nHdopmaumm n cnocobbl ee nepBmn4YHOM 0b6paboTkm, 0600LLEHNE apPXMBHbIX,
rMapoMeTeopPOsIOrMYEeCKMX AaHHbIX C UCMOSIb30BaHNEM COBPEMEHHBLIX METOO0B
aHanusa u BblYMCNNTENbHON TEXHUKM




OTarnoHHbIN:

1) Ha BbiCcOKOM ypoBHe npon3BoauTb AelmndpuposaHue cHumkos MODIS,
Landsat TM, ETM+, BOAHbIX MOBEPXHOCTEN C UCMOSb30BAHMEM Pa3SINYHbIX
anropmTMoB, pacTUTernbHbIX COOBLLECTB C UCNONb30BaHWEM BereTaLlMOoHHbIX
WHOEKCOB

2) Ha BbICOKOM ypOBHE Npou3BoauTb AelumdpmpoBaHue no Tunam NoBePXHOCTH
C ncnonb3oBaHmeM anroputmoB 6e3 obydeHns (ISO Cluster, PCE), ¢
ncnons3doBaHnem anroputmoB (ANN, Maximum Likelihood)

3) camoCTOATENbHO MOXET UCNOoNb30BaTh KapTorpadguyeckme MeToabl U OCHOBBI
KapTorpadumn B rMaApOMETEOPOSIONMYECKMX NCCIIEN0BaHMAX

CaMOCTOSTENBHO MOXET OCHOBHbIE BUAbI TMAPOMETEOPOSIOrMYECKOM
MHopMaLMKM 1 cnocobbl ee nepBuYHOM 06paboTkM, 0606LLEHNE apPXUBHDIX,
rMapomMeTeoporiorM4eckux AaHHbIX C UCMOMb30BaHNEM COBPEMEHHbLIX METOO0B
aHanusa v BblYUCTIMTENBHON TEXHUKM

Bnapetb

Moporosbli:

1) Ha HaYanbHOM ypOBHe BrageTb HaBblkaMy BbINOMHEHWUS HAYYHON N y4eBHON
paboTbl, OCHOBLIBASACH Ha TEOPETUYECKNX OCHOBAX M METOOUYECKUX NPUHLIMNAaX
nony4eHns obpaboTkn, MHTepnpeTaunn 1 NPakTMYeCcKoro NCNonb3oBaHns
nHcpopmauumn NC3.

2) 3aTpygHsieTcs nonb3oBaThbCs KapTorpauyeckum MeTogomM U OCHOBaMm
KapTorpaduu B ruapoMeTeoporiormyeckmnx ncerneqoBaHmsax

3) 3aTpyaHAeTCHa Nonb30BaThCsl CNOCOBHOCTBIO OCYLLECTBNATE NOofny4YeHne
onepaTUBHOM rMApOMETEOPOSIOrM4ecKon MHpopMmauumn u ee NEPBUYHYO
06paboTkKy, 0606LLEHNE aPXUBHBIX, TMOPOMETEOPONTOTMYECKUX SaHHbIX C
MCNonb3oBaHMEM COBPEMEHHBLIX METOAO0B aHanm3a v BbIYUCIUTENbHOW TEXHUKU

CraHaapTHbIN:

1) Ha npuemnemMoM ypoBHe BriafeTb HaBblKamMy BbINOMHEHUS HAYYHOW 1 y4eBHOWM
paboThl, OCHOBLIBAsACb HAa TEOPETUYECKNX OCHOBAX M METOOUYECKUX NMPUHLIMMAX
nony4eHnsa obpaboTkn, MHTeprnpeTaunn 1 NPaKTUYECKOro NCNonb30BaHnA
nHgpopmaumm NC3. A Tarke nonyyaTb NpakTUYECKNe HaBbIkN B 0OpaboTke u
WHTepnpeTaunm rmapomMeTeoposiorndyeckon CnyTHUKOBOW MHopmMaumnm
pasnuyHoro Buaa.

2) BeMOHCTpUpYET yBEPEHHOE BrnadeHne KapTorpagouyiecknm MeToaom v
OCHOBaMu kapTorpadun B ruapoMeTeoponormnyecknx nccnegoBaHnsx

3) AEMOHCTPUPYET yBEPEHHOE BMNageHne CnocobHOCTbIO OCYLLECTBNATh
nonyyYyeHne onepaTnBHOM rMapoMeTeoponornyeckorn nHgopmaunm n ee
nepBUYHy0 06paboTKy, 0606LLEHNE aPXUBHBIX, TMOPOMETEOPONTOrMYECKNX
AaHHbIX C UCMONb30BaHNEM COBPEMEHHbIX METOAOB aHannsa u BblYNCNUTENbHON
TEXHUKN




OTarnoHHbIN:

1) yBepeHHO BnageTb HaBblkaMu BbINOMHEHUS HAaYyYHON 1 y4ebHon paboThl,
OCHOBbIBAsiCb Ha TEOPETUYECKUX OCHOBAX Y METOAMYECKUX MPUHLMNIAXx
nony4eHnsa obpaboTkn, MHTeprnpeTaunn 1 NPaKTMYeCKOro NCNonb3oBaHns

uHcpopmanmm UC3. A Takke nonyyatb NnpakTU4eckue HaBblku B 0OpaboTke K
WHTepnpeTaLnm rmapomMeTeoposiorndyeckon CnyTHUKOBOM MHopMaLmnm
pasnuyHoro suaa.
2) pemoHcTpupyeT cBoboaHOe BnageHne kaptTorpadmuyecknm MeTogom u
OCHOBaMW KapTorpaduv B rmapomMeTeoporiorMyecknx NccnefoBaHnsx

3) BeMOHCTpUpYeT cBOOOAHOE BriageHne CNoCOOHOCTLIO OCYLLECTBNSATD
nonyyeHve onepaTtMBHOW rMOPOMETEOPOSIOrMYECKON NHpopMauum n ee
nepBuU4Hyt0 06paboTky, 0606LLEHNE apXUBHBIX, TMOPOMETEOPONOrMYECKUX
OaHHbIX C MCMONb30BaHNEM COBPEMEHHbIX METOAOB aHannsa u BblYNCNUTENBHON
TEXHWKM

3. CopepxxaHue gUCLUMUNIINHDbI

3.1. Paspgensl gucumnnuHbl U BUAbI 3aHATUN

Ou4Hasna chopma

Howme Bcero AyanTopHeie
Moaynb pa3/:|,erF|)a HanmeHoBaHve pasgena 4BCOB 3aHATUSA CPC
JIK |N3(C3)| NP
Beenenwue B ancumnnuHy "MeToabl
1 1 OVCTaHLUMOHHOIo 30HAMpoBaHNA 3emnn", 12 2 4 6
3agadun, npegMmeT 1 00bekT.
> A3p0KOCMl:I‘-IeCKVIe MeTOoAbl UCCreaoBaHus 12 > 4 6
nNpUpPoaHon cpeabl
> 3 dursmyeckme oCHOBbI N NPUPOAHBIE YCIIOBUSA 12 > 4 6
NoSTly4eHUs1 CHUMKOB
"eomeTpuyeckne cBoOMCTBa 1
4 12 2 4 6
doTorpammeTpuyeckasl o6paboTka CHUMKOB
3 5 MN306pasnTenbHble CBOMCTBA CHUMKOB 12 2 4 6
6 Tunbl gewmndpmpoBaHus 12 | 2 4 6
"eonHdOpMaLNOHHbIE CUCTEMbI U
4 7 12 2 4 6
KOoMnbloTepHas obpaboTka gaHHbIx 033
8 DOHA, KOCMUYECKUX CHUMKOB. Tunbl 12 > 4 6
KOCMWYECKMUX CHUMKOB
5 9 MaTepuranbl KOCMUYECKUX CbEMOK 12 2 4 6
KomnnekcHoe reorpaduyeckoe
10 newmndpupoBaHmne n kaptorpadupoBaHmne 18 | 4 4 10
No KOCMWUYECKUM CHUMKaM
6 11 O6HOoBNEHNE 1 KOPPEKTUPOBAHME KapT No 18 | 4 4 10
a3pPOKOCMMNYECKMM CHUMKaM
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JewncprposaHue NpocTpaHCTBEHHON U
12 BPEMEHHOWN CTPYKTYpbl reorpadyn4eckmnx 18 | 4 4 10
obbekToB
7 13 O6Lwme BONpoChkl KOCMUYECKOTO 18 4 4 10
JewmncpmpoBaHus
14 AepOKOCMW?CKMM MOHUTOPUHT 18 | 4 4 10
OKpYyXatoLen cpeapl
8 15 OcHOBHbIEe HanpaBneHns NPMMeHeHNs 18 | 4 4 10
A3POKOCMMNYECKMX METOLOB
Ntoro 216 |42 | 24 |36 | 114

3.2. lleKkunoHHbIe 3aHATUA

OuHas copma

Moaynb

Homep
pasgena

CopepxaHue NeKUMOHHbIX 3aHATUI

BeegeHue B gucumnnnny "MeToabl AUCTaHLUMOHHOMO 30HANPOBaHUS
3emnun", 3agaun, npeamMeT U 00BLEKT.

AspokocMmnyeckne MetToabl ccrengoBaHns npupoaHon cpeabl. Cnocobbl
nonyYyeHns OCTOBEPHOWN MHpopMaLUK O NOBEPXHOCTU 3eMnu.
Knaccudgukaumnsa cHumkoB. CBA3b ¢ Apyrummn gucumnianHamum. OCHOBHbIE
HanpaBfeHnsi NPUMEHEHNS COBPEMEHHLIX METOO0B.

®u3snyeckme 0CHOBbI 1 NPUPOAHbIE YCNOBUSA MOMYyYEHUSA CHUMKOB.
OnpepaeneHne aspokOCMUYECKUX MeToaoB. PrUsnyeckme oCHOBbI U
NPUPOAHbIE YCNOBUSA NOMYy4YeHUsI CHUMKOB. PerncTpupyemoe nanyyeHue.
TexHu4Yeckne CBOMCTBA NOMy4YeHUss CHUMKOB.

eomeTpuyeckne ceoncTea 1 hotorpammeTpuyeckas oopaboTtka
CHUMKOB. [eomeTpunyeckme cBoOMCTBa U hoTorpammeTpuyeckas
obpaboTtka cHumkoB. MacwTtab. Onpeaenenne pasmepoB MO0 OANHOYHOMY
CHUMKY. TpaHcopmaumsi cHUMKoB. OnTuyeckas NIOTHOCTb.

M306pa3ntenbHble CBOMCTBA CHUMKOB. N306pasnTenbHblie CBOMCTBA
AelwmndpmpoBaHHbIX CHUMKOB. PaspelueHne cHumka. MNMpsmoe m
KoCcBeHHoe aewwndpupoaHme. MNMpusHakm gelmdpupoBaHus.
MpeobpasoBaHne CHMUMKOB: yBeNMYeHne, KBaHToBaHue,
LBETOKOANPOBaHNE, CUHTE3NPOBaHNE.




Tunbl gewmdpupoBaHnd. Buasl aelwmndpmpoBaHus: BUusyansHoe,
BM3yanbHO-UHCTPYMeHTanbHoe, nonesoe, kamepanbsHoe. MNpunbopbl Ans
AewmngprpoBaHns. STanoHNpoBaHue.

"eorHdopmaumoHHbIe cnuctembl. KomnbloTepHas 06paboTka CHUMKOB.
CtpykTypa M'MC. NprumeHeHne anctaHunoHHon nHgpopmauumn MNC.
LndposaHune cHumkoB. Lindposblie mogenu. NpeobpasoBaHns CHUMKOB.
CoBpeMeHHbIe CMCTEMbI aBTOMaTU3NPOBaHHOM 06paboTkn CHUMKOB

DoHA, KOCMUYECKUX CHUMKOB. TUMbl KOCMUYECKNX CHUMKOB. TUMbI
KOCMUYECKUX CHUMKOB. CHMMKM B BUOAUMOM U BnvkHEM MHpaKkpacHOM
avanasoHe - doTorpadudeckme, TeENEBU3NOHHLIE, CKAHEPHbIE,
doToTENEBU3NOHHBLIE U AP. CHUMKM B TEMNNOBOM AMana3oHe, B paano
ananasoHe. MHOrosoHanbHasa CbéMka

MaTepwuarnbl KOCMUYecKMx cbeMok. MaTepuarnbl KOCMUYECKMX CbEMOK.
CHUMKM C pecypcHbIX, kKapTorpamyecknx n MeTeoponiornyeckmx
CNyTHMKOB. PaanonokaunoHHbIe CHUMKM.
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KomnnekcHoe reorpadunyeckoe gewmdprpoBaHmne u kaptorpadpmposaHue
Mo KOCMUYECKUM CHUMKaM. OcobeHHOCTM TeMaTU4ecKoro
AewmngprpoBaH1s: naHawadTHOro, reoMopdonornyeckoro,
pacTUTENbHOCTN, CENbCKOro X03ANCTBA, CoLManbHON MHAPACTPYKTYPbI K
T.0. Beibop matepuanos, 0COOEHHOCTN METOAMKUN AelMdPUPOBaHKS.

11

OG6HOBMEHME 1 KOPPEKTUPOBaHME KapT Mo a3pOKOCMUYECKUM CHUMKaM.
MepcnekTBbl COBEPLLIEHCTBOBAHUS METOA0B CO3AaHUsA U OGHOBMNEHNS
KapT, pacLUMpeHNs ananasoHa Ux MHOPMaTUBHOIO COAepKaHus Ha
OCHOBE UCMONb30BaHUS COBPEMEHHbIX MaTepuarnos.

12

[ewmngpprpoBaHne NpocTpaHCTBEHHOM N BPEMEHHOW CTPYKTYPbI
reorpadmyecknx o6bekToB. JewmdpprpoBaHne npocTpaHCTBEHHOM
CTPYKTYpbl reorpacdmyeckmx 00 bEKTOB. XapakTep U B3aMMOCBS3b
NPOCTPaHCTBEHHbIX CTPYKTYP N306paXkeHnsa pasnnyHbIX NPUPOLHbIX
KOMMOHeHTOB. CTpyKTypa n3obpakxeHnsa naMeHeHn npupoaHon cpeabl.

13

O6Lwme BoNpoCklI KOCMUYECKOro aelungpupoBanms. ObLwme Bonpochl
KOCMUYeCKoro kaptorpadpupoBaHus. Micnonb3oBaHne KOCMUYECKOM
CbEMKM Ans Tonorpaduryeckoro n obliereorpadmnyeckoro
KapTorpadupoBaHusi, OOHOBMNEHMS U JOMNOMHEHUS KapT. TemaTnyeckoe
KapTorpadmpoBaHue ¢ UCNONb30BaHMEM KOCMUYECKUX CHUMKOB.




OOwue BoNpockl kKOCMUYECKOTo AelwmdpupoBanns. ObLme Bonpocs!
KOCMM4Yeckoro kapTorpadmpoBaHus. icnonb3oBaHne KOCMUYECKOW

14 CbEMKM Ansa Tonorpaduryeckoro n obLuereorpagunyeckoro
kapTorpacdupoBaHusi, 0GHOBNEHMSA 1 AONOMNHEHNS KapT. Tematuyeckoe
KapTorpacumpoBaHue C UCNONb30BaHMEM KOCMUYECKUX CHUMKOB.
OcCHOBHbIE HanpaBneHnsi NPUMEHEHNST a3POKOCMNYECKNX METOO0B.

8 15 M3yueHune reorpacmdeckort 060n04ku B LIENOM U OTAENbHBLIX reocdep

3emnu. MNpocnexmnBaHne reorpadmyecKon 30HaNbHOCTU U BbICOTHOWN
NMOSACHOCTW.

3.3. MpakKkTnyeckne (ceMnHapcKme) 3aHATUSA

Ou4Has cpopma

Homep .
Mogaynb CogepxaHue npakTn4ecknx(CeMmMHapCKMX) 3aHATUN
pasgena
5 10 CocTtaBrieHue cxeMbl gelmdpupoBaHns TUNOB UCNONb30BaHUS 3eMErb.
11 VccnenoBaHve QUHAMUKUA pacTUTENbHbIX COOBLLIECTB C MCMONb30BaHNEM
BereTaumoHHbIX NHOEKCOB
6
OewmdprposaHme no Tunam NoBEpPXHOCTU C UCNONb30BaHUEM
12
anroputmoB 6e3 0by4yeHus (ISO Cluster, PCE)
JewmdprposaHme no Tunam NoBEpPXHOCTU C UCNONb30BaAHWEM
13 . o
anroputmoB (ANN, Maximum Likelihood)
7
14 JewndprpoBaHue AaHHbIX anbTUMETPUYECKON CheMKU
8 15 HewmndgpurposaHne gaHHbix BIJ1A

3.4. labopaTopHble 3aHATUSA

Ou4Hasna hopma

Moaynb

Homep
pasgena

CopepxaHme nabopaTopHbIX 3aHATUN




1 O3HakomneHue ¢ matepuanamu Bo3ayLHOW N KOCMUYECKOW CbEMOK.
1
o MpocMOTpP CHUMKOB, NOSYYEHHbIX B Pa3HbIX YacTsaX cnekTpa pasnmnyHbIMu
doTorpacupyromMm cucteMmamm
M3yuyeHne BUOOB KOCMUYECKNX CHUMKOB - KapOBble, CMEKTPO30HasbHbIE
3 N MHOrO30HasbHble€ CHUMKM, LBETHbIE CUHTE3UPOBAHHbBIE CHUMKW,
TennoBble N pagapHble CHUMKK
2
4 M3yyeHne anropuTmMoB NPOrpaMmMHOro AewmndpupoBaHus ¢
ncnons3dosaHnem MNC
5 M3amepeHne no CHUMKaM NIMHENHBIX U MAoLWaaHbIX 06 bEKTOB MECTHOCTW.
3
6 "eomopdonornyeckoe gewmdpupoBanmne. CoctaBneHMe CXembl PEHHON
OONKWHbI, 0TpaboTka nereHabl (4onvHa p. AMyp 40 3aTonneHus).
7 HewndpupoBanune cHumkor Landsat TM, ETM+, OLI
4
8 HewndpupoBanune cHumkos MODIS
5 9 [ewmndpurpoBaHmne cHumkoB Sentinel

3.5. OpraHusaumsi camocTosiTeNbHOW paboThl

OuHas copma

Moaynb Homep CopepxaHne matepumana BbIHOCMMOrO Ha Buabl camocTosiTenbHom
y pasgena CaMOCTOSITENTbHOE U3yYeHne paboThbl
Paborta c
1 1 M3y4eHne npupoaHO-KNUMaTUYECKUX YCITIOBUN | 9NEKTPOHHbIMM
TepPPUTOPUIN MO KOCMUYECKUM CHUMKaM obpasoBaTenbHbIMM
pecypcamu
1 2 VccnepoBaHne npuMpoaHbIX pecypcoB nnaHeThl | MoaroTtoska k
C MOMOLLIbI0 KOCMUYECKMUX METOO0B KOHTpOnbHoOM paboTe
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KomnnekcHoe nccnenoBaHue NpupoaHbIX

Pabota c
3NEKTPOHHbLIMM

2 3 pecypcoB pernmoHa Ha OCHOBE AaHHbIX
obpasoBaTenbHbIMM
ANCTaHLMOHHOIo 30HANPOBaHNS
pecypcamu
. . MoagroToBka K
2 4 Kocmun4yecknin MOHMTOPUHT parioHoB YC A o
KOHTponbHoW paboTte
PaboTta c
3 5 MOHUTOPWHI NOXapoB C NCNONbL30BaHNEM 3NEKTPOHHBLIMM
AaHHbIx 033 obpasoBaTenbHbIMM
pecypcamu
- NMoarotoBka K
3 6 [wvcTtaHumMoHHOE 30HOMpPOBaHNE 3EMHOW KOpPbI .
KOHTponbHoOM paboTte
PaboTa ¢
M3yuyeHne CTpyKTypbl 3eMNenonb30BaHNS U1
3NEKTPOHHbLIMM
4 7 KapTorpadupoBaHue 3eMerbHbIX PecypcoB C
obpasoBaTenbHbIMM
ncnonb3oBaHnem 133
pecypcamu
Vcnonb3oBaHue metoaos [13 B cenbckom
4 8 o nos [l HanucaHve pedepata
X0391CcTBE
5 9 OueHKa CoCTosIHUSA CeNbCKOXO3ANCTBEHHbIX MoaroToBka K
KynbTyp C ncnonb3oBaHnem metogos 33 KOHTponbHoOM paboTte
KapTorpadupoBaHue rpyHTOBbLIX BO, C
5 10 prorpacpup Py A HanucaHve pedepata
ncnonb3oBaHnem metogos [133
PaboTta c
VccnepoBaHme pocTa ropodos 1 NpoLeccoB
3NEKTPOHHBLIMM
6 11 ypbaHu3aumnmn no gaHHbIM KOCMUYECKNX
obpasoBaTenbHbIMK
CHUMKOB
pecypcamu
6 12 KapTorpadupoBaHme peyHbIX NONM C MogroToBka K
NCNonb30BaHMEM KOCMUYECKMX CHUMKOB KOHTponbHoOM paboTte
PaboTa ¢
7 13 doTorpammeTpuryeckas obpaboTka gaHHbLIX 3NEKTPOHHBIMMU
BGecnunoTHbIX NeTaTenbHbIX annapaToB obpasoBaTenbHbIMM
pecypcamu
VMcnonb3oBaHue AaHHbIX anbTUMETPUYEeCKon
7 14 CbEMKM ANSA N3y4eHusi ypoBHEN BoAbl B HanucaHue pedeparta
BoAoeMax
8 15 OKONOrn4yecknii MOHUTOPUHT C MogroToBka K
ncrnons3oBaHnem cpeacte 433 KOHTpOsbHOW paboTe
4. UHTepaKkTUBHbIe (POpMbl 0Opa3oBaTeNnbHbIX TEXHONOIMMI
Homep | Bua y4ebHbIx Konunyectso
Mogaynb o O6pasoBaTenbHblE TEXHONOMUK
pasgena 3aHATUN yacos
1 1 Jlekyusa MpobnemHas nekums 2
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2 4 lNaGoparopHas MHdopMaunoHHbIe TEXHOMOMN 2
paboTa

3 6 TlaboparopHas MHopMaLUnoHHbIE TEXHONOMMN 2
paboTa

4 7 JlabopaTopHasa | TexHonorum y4ebHo-nccrefoBaTenbLCKOM 2
paboTta OesaATensLHOCTU

5 10 Nekyusa Jlekumsi-Bnsyanumsaums 2

6 12 Jlekumns KoHdepeHuusa 2

7 14 Mpakudeckoe MHdopMaunoHHbIe TEXHOMOMN 2
3aHATME

8 15 MpakTnyeckoe | TexHonoruu y4ebHO-NccrnenoBaTeNbCKOM >
3aHaTME OEeSATenbHOCTU

5. ®DoHA OLEHOYHbIX CPeACTB ANs NPOBeAEHUS TeKYLLEero KOHTPONA u
NPOMeXyTOYHOM aTTecTauMm oby4valolWmxca no gucumnnimnHe (Mmoayno)

PoHO OLIEHOYHbIX CpeacTB

6. YyebGHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNNMUHDI
6.1. OcHOBHas nuTepartypa
6.1.1. NeyvyaTHble U3gaHus

1. KypraHoeuy K. A. MeTtogpl 1 npnbopbl KOHTPONSA COCTOSIHUS OKpy»Kalollen cpedbl : y4eo.
nocobue. — Yuta: Yntly, 2007. - 121 c.

2. MopryHoB B.K. OcHoBbl MeTeoponorum, knumartonornn. MeTteopornormydeckune npubopsl u
MeToabl HabnogeHun: yy4ebHuk. - PocTtoB-Ha-[oHy ; HoBocubupck: deHukc : Cubupckoe
cornawleHue, 2005. - 331 c.

6.1.2. UspaHna n3 3b6C

1. XaxaHvHa, TaTbsHa VIBaHOBHA. XMMUsT OKpYXXatoLlen cpenpl : Y4ebHuK / XaxaHuHa TaTbsaHa
MBaHoBHa; XaxanuHa T.W., HukutuHa H.I, MetyxoB U.H. - 3-e uag. - M. : MsgaTensctso
KOpawt, 2017. - 233. - (bakanasp. Akagemudeckuin kypc). - ISBN 978-5-534-00029-0 : 76.99.

6.2. [lononHuTenbHasa nutepartypa
6.2.1. NMNeyvyaTHbIe UsgaHusa

1. BogHoe xo3anctBo: y4eb.-cnpaB. nocobue. Y. 1 : OCHOBHble MNOHATUS O BoAe M
dyHOaMeHTanbHble 3aKOHOMEPHOCTU ee KpyroBopoTa B npupoge / B. H. 3acnoHosckui [1 gp.].
- Mockga : TennotexHuk, 2011. - 153 c.

2. Knumartonorna n meteopornorus: meToq. ykasaHus / cocT. B.A. O6a30B. - Yuta : YntlTY,
2003. - 31c.

3. Xpomog C.I1. MeTeopornorns u knumaTonorust ans reorpaduyeckux akynsreToB: y4eOHUK.
- 3-e n3a., nepepad. - JleHunHrpag : M'mopometeomnsaar, 1983. - 455 c.

4. 3axaposckad, HaTtanba HwukonaesHa. Meteoponorua wn knumatonornsa / 3axapoBckas
Hatanbsa HukonaesBHa, nbuHuy Butanum Butansesud. - Mocksa : KonocC, 2005. - 127c. : vn.
- (Y4ebHukn n yyebHble nocobus Ons CTyAeHTOB BbICLUMX Y4eOHbIX 3aBegeHwun). - ISBN 5-
9532-0136-2 : 130-00.

12



6.2.2. U3paHua u3 36C
6.3. Basbl AaHHbIX, UH(POPMaALMNOHHO-CNPABOYHbIE U MOUCKOBbIE CUCTEMbI

HaunoHanbHas anekTpoHHas 6ubnunoTteka https:// www.xn--90ax2c.xn--p1ai/
Poccunckas HaunoHaneHasa 6ubnunoteka http://www.nlr.ru/

MpesungeHTckaa oubnuoteka um. b.H. EnbunHa https://www.prlib.ru/
bubnunoteka Poccuinckon Akagemum Hayk http://www.rasl.ru/

OnekTpoHHas bubnunoteka yvyebHukos http:// www.studentam.net/

7. Mepe4yeHb NporpaMMHOro obecneyeHus

MporpammHoe obecneveHne obuiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunanbHOrO Ha3HaYeHUs:

8. MaTepMaano-TeXHqucxoe obecnevyeHue AUCUUNIINHbBI

672010, r. YuTa, yn. Amypckas, 15 aya. 05-406.

YyebHaa ayautopus ONsi NPOBEAEHUS 3aHATMMA NEKUMOHHOrO TWMa, CEMMHAPCKOro Tuna,
rPynnoBbIX W MHOMBMAOYANbHbIX KOHCYNbTAUWUA, TEKYLLEero KOHTPONs M MPOMEXYTOYHOM
aTTectaumm, Hay4yHo-uccnegoBaTenbCckom paboThbl

[ocka — menoBas. Paboyee mecTo npenogasaTens.

Y4eHn4eckmne CTonbl 1 CTyrbs.

CTonbl KOMMbBIOTEPHLIE.

MynbTumeannHoe obopyagoBaHue:

CrauunoHapHbIv MK-6wWT.

Ooctyn k cetm WHTepHeT un obecnevyeHne [OCTyNa B 3NEKTPOHHYH WMHAOPMALMOHHO-
obpa3oBaTenbHyO cpeay opraHusauum.

672010, r. YuTa, yn. Amypckas, 15 aya. 05-304.

KoMnbloTepHbI Knacc. YdyebHaa ayauTopus Ansi NpOBEAEHUST 3aHATUMIA CEMMHAPCKOro Tuna,
rpynnoBbIX W WHAOMBUAYANbHbIX KOHCYNbTAUWW, TEKyWEero KOHTPOMdA, MNPOMEXYTOYHOMN
aTTecTtaumm n CaMmoCTOSATENbHOW paboThl.

[ocka mapkepHas. YuyeHu4eckne CTosbl. YuyeHunyeckue cTynbs. KOMnbloTepHbIe CTOSMbI.

MK-13 wr.

Hoctyn k cetn WHTepHeT u obecneyeHne [ocTyna B SNEKTPOHHYHO WMHEGOPMaLNOHHO-
obpasoBaTenbHyH0 cpeay opraHusauuu.

9. MeToaun4yeckue peKkomMmeHaaunn no opraHn3aunm ndyv4yeHmnsa gNCUumnnIInHbI

OCHOBHbLIM UCTOYHUKOM TEOPETMYECKOrO MaTtepuana BbICTYNalT NeKUun, NoceLleHne KOTopbIX
ABNAeTcs  00si3aTENbHOM  COCTAaBMAKLWEN  YCMELWHOro  YCBOEHMS  AMCUMMAMHBIL.  [Ons
3bEKTUBHONO OCBOEHUS MaTepuana AUCUUNIMHbI HeobBXoOMMbIM SABNSAETCS BbIMNOMHEHWE
cnegyowmx TpeboBaHui;

- obsizaTenbHOe MnocelleHne BCEX NEKUMOHHbLIX M MPaKkTUYECKNX 3aHSATUK, CnocoOCTBYyloLLEee
CUCTEMHOMY OBNafeHUI0 MaTepuarnom Kypca;

- BCE BOMPOCHI COOTBETCTBYHOLUUX pa3fesioB U TEM MO AUCUMNINHE HEOBX0ANMO (PUKCUPOBATL
(Ha ntobbIX HoCUTENSX NHopMaLun);

- 00si3aTenbHOEe BbLINOMHEHNE AOMAaLUHUX 3adaHuA SIBNSETCA BaXHenwum TpeboBaHMEM U
ycrnosmeM (popMUpoBaHUs LIeNOCTHOMO M CUCTEMHOIO 3HaHUS NO AUCLUMNINHE;

- 06513aTENBHOCTb JNIMYHOWM aKTUBHOCTU KaXXAOro CTYAEHTA Ha BCEX 3aHATUAX NO OUCLUMNIINHE;

- B CNny4vyasdx HEACHOCTM KakuMx-nnbo BOMPOCOB, OBCY)XOaeMblX Ha 3aHATUAX, Heobxoammo
3agaTb COOTBETCTBYHOLLME BOMNPOCHI NPenogaBaTento, a He OCTaBNATb UX HEMOHATLIMU;

- B CIy4Yasx MpOMycKOB 3aHATUNA MO yBaXWUTENbHbIM MPUYMHAM CTyAeHTaMm npegocTtaBnsieTcs
npaBo NOAroTOBKM U NpeacTaBrneHns 3agaHun M OTBETOB Ha BOMPOCHI U3Y4YEHHOro MaTepuana,
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C pacyeToM Ha NOMOLLb NpernogaBaTterns B €ro yCBOEHUU;
- B CNy4asix NponyckoB 6e3 yBaKUTeNbHON NPpUYMHbBI CTYAEHT 0053aH CaMOCTOSATENbHO U3YYnTh
COOTBETCTBYIOLNA MaTepmarn,

- HeOo6XOOUMbBIM YCITOBUEM SIBMSIETCA CAMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KoHTpone Habopa 6annoB No OUCLMNAWHE AONSA YCMNEeLWHOro MpPOXOXAEHUS MPOMEXYTOYHON
aTTecTaumn.

CawmocTtosiTensHasa paboTa cTyaeHTOB npegnonaraet:

- camMocCToATENbHbIA Mouck, obpaboTky (aHanu3, cumHTe3, obobLieHne M cuctemaTusaumio),
agjantaumio HeobxogMMOoKn No AncumninHe uHpopmMaumm,

- BbINOMHEHWE 3a4aHnIn ANs caMoCcToATeNbHON paboThi;

- M3y4YeHMe U YCBOEHWE TeOpeTMYeCcKoro maTepuana, npeacTaBfneHHOro Ha FeKLUMOHHbIX
3aHATUAX M B COOTBETCTBYIOLLMX NMTEpaTypHbIX UCTOYHMKAX (pekoMeHayemasi OCHOBHas U
JononHuTenbHasa nutepaTypa);

- CaMOCTOATENbHOE U3YYeHMe OTAENbHbIX BOMPOCOB Kypca.

Kak npaBuno, opraHmMsauusa camocTosaTenbHoW paboTel npeanonaraert:

- NOCTaHOBKY Lienu;

- COCTaBrieHne COOTBETCTBYIOLLEro NnaHa;

- nonck, 06paboTKy nHpopmauuu;

- NpeAcTaBneHne pesynbTaTtoB paboTbl.

[nsa noBbiweHNst 3¢pHEKTMBHOCTY NPOBEAEHUS NPAKTUYECKNX 3aHATUN HEODXOANMO yYMTbIBaTh
BCE peKkoMeHOauuMuM No noaroToBKE K HWM, KOTOpble [alTca npenofaBaTenieM B Hadane
Kaxkgoro Moayns (dbopmynupytoTca COOTBETCTBYHOLLNE 3agaHus, npobnemHo-
OPUEHTMPOBaHHbIE BOMPOCHI, NPEACTaBMSATCA peKkoMeHdauuMuM no MeToauke opraHvsauun
pasnunyHbIX popM NPOBEAEHUSA 3aHATUIA 1 T.4.).

Ona adpekTMBHOrO 0OCBOEHUS MaTtepuana AUCUMMAWHBI B XoOe MpakTUYeCKUX 3aHATUi
Heob6xoanmo BbINOMHEHWE criefyowmnx TpeboBaHuii:

- YeTKO MOHUMAaTb UenuM npeacTosilMx 3aHATUA  (NpedBapuTenbHO  POpPMynUpYyHOTCS
npenogasartenem):

- BnageTb HaBblkamu Moucka, oOpaboTku, agantaumm W npeseHTaunm HeobXxoaMmoro
MaTepuana;

- yMeTb Bblgenatb M opMynmpoBaTb NPOTMBOPEYUd NO paccmaTpvBaembiM npobrnemam,
MOHMMAst UX UCTOYHUKN;

- YMEeTb KPUTUYECKU OLIEHMBATb COOCTBEHHbIE 3HaHWUS, YMEHUS U HaBblKM B AMHAMMUKE B
CpaBHEHMM C TaAKOBbIMUW Y APYrMX, C LENbi PackpbITUA OOMNONHUTESNbHBIX BO3MOXHOCTEN KX
pasBuUTUS;

- MPY NOArOTOBKE K 3aHATUSM 00s3aTenbHO N3y4nTb PEKOMEHAYEMYIO NMTepaTypy;

- OLIEHMTb PasnmM4yHble TOYKM 3pEeHNSA Ha NPobnemMHble BOMPOCkI HECKOMNBbKNX UccrneaoBaTenen, a
He orpaHN4MBaTbLCSA PACCMOTPEHNEM NO3ULUK OQHOrO aBTopa.

Paspabotuumk/rpynna paspabotumkoB: KypraHoBuy KoHCTaHTUH AHaTONbeBWY, 3aBeAYOLLNIA
kacegpon BXMN3

PaccmoTtpeHa Ha 3acegaHum Kadeapbl
(npoTokon ot 31.08.2018 r. Ne 01)
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