MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
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MOIAYJIb ADPOKOCMHUYECKHUX CBEMOK U ®OTOI'PAMMETPUU
«b1.B.01.1B.01.01 UHTEPHET-PECYPCbI JAHHBIX ADPOKOCMHUYECKHUX
CBEMOK»
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KBanudukanus (cTerneHp) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2025
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O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKHUX Yyacax: 72 aK.4.

MockBa, 2025
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Pa3padoruukmu:

Crapmmii npenogasareis Kapenpbl ASpOKOCMUYECKUX ChbEMOK
Jly6nun /1. C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn [Tomosuen O. B. Paccmotpeno [ 18.03.2025, Ne 2
(baxysprer YY4EHOTO COBETa
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb ocBOEHHMS  JOUCHMIUIMHBI - TOMy4YeHHE HNPOPECCHOHAIBHBIX  KOMIIETCHLUH
o0y4aroerocss 1o MCIOJB30BAHUIO PE3YNBTaTOB a3pPOKOCMUYECKUX CHEMOK MOBEPXHOCTH 3eMIIU
Ul IIPOBEICHUS KOMIUJIEKCHBIX ~ MCCJIEIOBAaHUM  MEXAMCUMIIMHAPHOTO  Xapakrepa ¢

UCTIONB30BAaHUEM KAaK JIUCTAHIMOHHBIX, AHATUTHUYECKUX ¢ TeOUH(DOPMAIMOHHBIX METOJOB
HaIpaBJICHHBIX HA UCCIIEI0BAHUE TPUPOAHON CpPEbI.

3agayu N3y4eHUs TUCLIUILIAHBL:
- popmupoBaHKe MOHATHI 0 cOBpeMeHHBIX MIHTepHET-pecypcax, a TakKe 0 METO/Iax U TEXHOJIOTHSIX

JOCTYNa K HUM JJIA TIONyYeHHS W 0OpabOTKH MTaHHBIX a’dPOKOCMHUYECKHUX CHEMOK IMOBEPXHOCTH
3emiu u 1aHeT CoTHEYHOM CHCTEMEL;;

- OCBOGHHE HABBIKOB 0 pabOTE C OCHOBHBIMH KaTaJOraMH ¥ IMOPTalaMu, MO3BOJISIFOIIMMH paboTaTh
¢ nanHbiMU [[33 (B TOM unciie pocCHiiCKUe U MEXIYyHAPOIHbIE); ;

- IOJIy4eHHE KOMIIETCHIMH O pPa3HOBHUIHOCTAX COBPEMEHHBIX TEMAaTMYECKUX IOPTANIOB, HUX
BO3MO)KHOCTSIX M METO/IaX JOCTyMa U paboThl ¢ AaHHbIMU /(33 B HUX;;

- (hopMHpOBaHUE HABBIKOB M0 00paboTke AaHHBIX 33 g ux aHanusza U 00pabOTKU MOCPEACTBOM
WutepHer-nopranoB u miuargopM Ha mpumepe paboTsl ¢ obmaunoil ruatrgopmoit Google Earth
Engine;;

- (popMHUpOBaHHE YMEHHI MPUMEHSATH NOITYyYCHHbIC 3HAHUS B MPAKTUYECKON JAEATEILHOCTH, PELIaTh
KOHKPETHBIE 3aJadd 10 BHIOOPY HEOOXOAWMBIX IPOCTPAHCTBEHHBIX JAHHBIX U3 (OHIOB
rOCYAapCTBEHHBIX M KOPITOPATUBHBIX HH()OPMAIIIOHHBIX CHCTEM..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

[IK-4 CrnocoOeH BBIMONMHATH TEXHOJOTHYECKHE OIMEpalud 1Mo padore ¢ reormHGOpMaIMOHHBIMU
CUCTEMaMH

[1K-4.1 BeInonHsAeT TEXHOJIIOTHYECKHE onepanuii o coopy, cucreMaru3aluui HHpopMauu
Suame:
[1K-4.1/311 OcHOBHBIE BHIBI ¥ CHOCOOBI JUCTAHIIMOHHOTO 30HAMPOBAHUA W
XapaKTEPUCTHKU (POPMHUPYEMBIX C MX ITOMOIIBI0 CHUMKOB M M300payKeHU I
Yuemo:

[MK-4.1/¥YM5 ¥YMeeT BBITIONHATH OTNEIbHBIE TEXHOJIOTHYECKHE OTepaluu 1Mo cOopy,
CUCTEMAaTU3aluU TeONHPOPMAIIHH

Braoems:

[1K-4.1/HBS BrnangeeT TEXHOJOTHYECKHUMH OMEpaAlMsIMU TIO COOpY, CHCTEMaTH3aIuu
reonH(popMaIuu

[T1K-4.2 BpInoNHSAET TEXHOJIOTUYECKUE ONEPAIUH 110 aHAIU3Y, TOJTOTOBKE U MPEI0CTABICHUIO
nHpopmarun
3namu:

[1K-4.2/384 MeToq0B W CpEACTB TOJYYCHHS JUCTAHIMOHHOW WHQOpMaIuu s
KapTorpaduyecKux nenen

Ymems:

[MIK-4.2/Ym1  OcymiecTBiasiTh BBIOOP a’3POKOCMHUYECKHUX CHUMKOB, MOJY4aeMbIX
pPa3IUYHBIMM CHUCTEMaMM U KOMIUIEKCAMH JMCTAaHLIMOHHOIO 30HIUPOBaHUS, B
3aBUCHUMOCTH OT PEIIAEMBIX IPAKTUYECKUX WIIN UCCIIEOBATENBCKUX 3a1a4

Braoems:

T1K-4.2/HB4 TexHonorusamu HUCIOJIL30BaHUSA MarepuasoB NYCTAHIIMOHHOT'O
3ouaupoBanus U [ MIC-TexHonoruil npu pacyere napameTpoB a3pOKOCMUYECKON ChbEMKHU
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[1K-4.3 BbINOdHSET TEXHOJIOIMYECKUE OMNEpalu M0 HMH()OPMAIIMOHHOMY B3aMMOJIEHCTBHUIO,
I10 MOAJEPKKE NPUHATHS YIPABICHUYECKUX PEILICHUIN
3namo:
[NK-4.3/3u1 OcHOBBI ¥ (U3MUECKHE NPUHIMIBI PErUCTPALUU a3POKOCMUUYECKOM
UH(POPMAIIUN O MECTHOCTH
Ymemo:
[IK-4.3/Ym1  OcymiecTBasTh BBIOOP a’pOKOCMHUYECKMX CHHUMKOB, TIOJTy4YaeMbIX
pa3NMYHBIMM CHCTEMaMM M KOMIUICKCAMM JUCTAaHLMOHHOIO 30HAMPOBaHUS, B
3aBUCUMOCTH OT PEIaeMbIX IPAKTUYECKUX WM HCCIIEI0BATENILCKUX 3a1a4

Braoems:

[1K-4.3/HB2 MeTtogamMu BU3yalu3alldu MPOCTPAHCTBEHHBIX MAHHBIX IS TOAACPKKH
MIPUHSATHS YIPABICHUYECKUX PEIICHUN

[1K-4.4 BpITIONHSIET TEXHOJIOTHYECKHUE OIepaluy M0 MOAAEPKAHUI PadOTOCIIOCOOHOCTH
reonH(GOPMAIIMOHHBIX CUCTEM U UX KapTorpauuecKux MoJACUCTEM

3namu:

[1K-4.4/363 OCcHOBBI 3KCIUTYaTaIluy T€OMH()OPMAITMOHHBIX CUCTEM
Ymemns:

[1K-4.4/YMm3 Paborath ¢ reonH()OpPMAIIMIOHHBIM ITPOSKTOM
Braoems:

[1K-4.4/HB3 Dkcmryaramuu ['YC

ITK-16 CriocobeH pa3pabarbiBaTh MPOEKTHI CO31aHUS (POTOrpaMMETPHUECKON POIYKIIUN

I1K-16.1 Pa3pabarsiBaeT MpoeKThI CO31aHUS (POTOrpaMMETPHUECKON POTYKIIUN
3nams:
[1K-16.1/3u3 OcHOBHBIE TapaMeTphl, XapaKTEPU3YIOIIHNE METPHUKY M TOIMOJIOTHYCCKHE
CBOWCTBA JaHHBIX AMCTAHIIMOHHOTO 30HAMPOBAHUS U IIPOLYKTOB UX 00pabOTKH
Ymemu:
[IK-16.1/Ym4 TlpumMeHATH COBpPEMEHHBIE IPOrPAMMHO-TEXHUYECKHUE CPEACTBA JUIS

00pabOTKN MEPBUYHBIX MPOCTPAHCTBEHHBIX JaHHBIX (/133 U mazepHOro ckaHMpPOBaHUS)
u ux pasmenenus B ['NC

Braoems:

[IK-16.1/HB2 HaBbikamu cOopa u 00paOOTKM HCXOAHOM MPOCTPAHCTBEHHOU

UHpOpPMaIUKN Ui IUIAHUPOBAHUS U OpraHU3allMy TPOBEICHUS T€OWH(OPMAIMOHHBIX
IIPOEKTOB

3. Mecro aucuumimHbl B cTpykrype OII

Jucuumnuna (Moayns) b1.B.01.71B.01.01 «HTepHET-pecypchbl JaHHBIX a3pPOKOCMUYECKUX CHEMOK)
OTHOCHUTCS K (hOpMUPYEMOI ydacTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHHW YacTU 00pa30BaTebHOM
IIPOrpaMMBbI U U3ydaeTcs B ceMecTpe(ax): 8.

B mpouecce wu3yueHHMs AMCUMIUIMHBI CTYJEHT TOTOBUTCS K PpEHIEHUIO THUIOB  3ajad

npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmoTpeHHeix @PI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxxanue 1M CUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue pazaena, TeMbl

Bcero

JlabGoparopHbie 3aHATHUS

JlexMoHHEBIE 3aHATUSI

CamocrosiTenpHas paboTa

00y4eHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynabTarhbl
IPOrpaMMbI

Pazgesn 1. Tunsl n
Pa3HOBUIHOCTH
HNHTepHeT-pecypcoB JaHHbIX
AKC

=

Tema 1.1. Tunsl u knaccuduxamms
KOCMHUYECKHX CHUMKOB.
OtkpsiThie naHHbIE [[33.
Karamoru mannsix J133.
Pocculickue u MexX1yHapOgHBIE
HCTOUYHUKHU

Tema 1.2. TemaTnueckue mopTabl
I'K Pockocmoc, mporiibHBIX
MUHUCTEPCTB U HayYHBIX
opranuzanuii PO

I1K-4.1
I1K-4.2

Pasznen 2. UnTepakTUBHbBIE
HHCTPYMeHTHhI M Iiaruubl QGIS
JJI5l IOUCKA U 3aKAYKH JAHHBIX
B IAKETHOM pesKHMe

25

14

Tema 2.1. UHTEpHET-TIOpTAIIBI
nauubixX 133 ¢ pyHKmei
MAaKETHOM 3arpy3Ku

11

Tema 2.2. [Tnarunast QGIS pist
nocrtyna K karaigoram J[33.
STAC-crannapr

14

I1K-4.1
I1K-4.2
I1K-4.3

Paznen 3. O0pabdoTka u aHaau3
aaHHbIX (33 ¢ momMoub10
cpenctB UHTepHeT-pecypcoB

39

10

25
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Tema 3.1. OcHOBBI pabOTEHI C 391 10 4] 25
waTgopmoii 06paboTKH JaHHBIX
133 Google Earth Engine

Hroro 72 24| 12| 36

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Tunwt u paznosuonocmu Humepnem-pecypcos oannvix AKC

Tema 1.1. Tunvi u xnaccugukayus xocmudeckux cHumkos. Omxpwvimvie oanuvie /[33. Kamanoeu
Ooannvix /[33. Poccuiickue u mexicOyHapoOHble UCOYHUKU

O0630p OTEYEeCTBEHHBIX CIYTHUKOBBIX cucteM: ontuuyeckue (Pecypce-I1, Kanomyc-B, Awuct-2]1),
pamuonokanmonueie (O630p-P1, Apkruka-P, Konmop-®KA), mereoponoruueckue (Meteop-M,
Onexrpo-JI, Apkruka-M). Mexnynaponnsie mporpammsel: Landsat (NASA/USGS), Sentinel (EKA),
MODIS/VIIRS (NASA), PlanetScope (kommepueckue). YpoBHU 0O0paOOTKHM JaHHBIX, (HOpMAaThI
(GeoTIFF, JPEG2000, SAFE), nuneH3un (OTKPBITBIE, YCIOBHO-OTKPHIThIE, KOMMepUeckue). Poib
kimoueBbix opranmzanuid: 'K Pockocmoc, UK PAH, HI[ OM3 u ap.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 1.2. Temamuuecxue nopmanwvi 'K Pockocmoc, npoguibHbix MuHUCMEpPCMSE U HAYYHbIX
opeanuzayui PO

I'eomopran Pockocmoca (https://next.gptl.ru u https://gptl.ru): mouck mo TeppuTopun, naare,
CIIyTHUKY; IPOCMOTP MPEBbIO U METAJaHHbBIX; 0COOEHHOCTH JTOCTYIA K apXUBHBIM U CBEXEH ChEMKE.
bank 6a3zoBeix mpomykroB HI[ OM3: moctyn k mpenoOpaboTaHHBIM MPOAYKTaM: OpPTO(OTOIIAHBI,
NDVI-kapTbl, TeMaTHueCcKre KiIacCu(PUKaUU U JIp. BO3MOXKHOCTH. [[pyrue pecypcol mop srumoi ['K
Pockocmoc.

TemaTnyeckue moOpTagbl MHUHHUCTEPCTB U YacTHbIX kommnanwii. BETA — UKW PAH. OBY
«Pocnecundopr» - mopraibl MOHUTOPUHIA JIECOB: BBISIBICHHBIE HApyIICHMs, IMOXKapbl, PyOKH,
BOCCTAHOBJICHHWE, MHTEPAKTHBHBIC KapThl. Temarmueckue kapthl mo OOIIT, Gmopaznoobpasuto,
3eMJIeNONb30BaHI0; PocruapoMer: AaHHble MO JIeIOBOM 0OCTaHOBKE, 3acyxaM, I1aBOJAKaM,
WCIIOJIb30BaHUE CITyTHUKOBBIX NTaHHBIX (B T.4. Mereop-M, Dnektpo-JI) B omepaTUBHBIX CBOJKAX.
MuHCENbX03: MOHUTOPUHT CEIbXO3YTOJMid, IMOCEBHBIX IUIOMIAACH, YpokailHOCTU. OTKpPBITHIC
apXuBbI MO nporpammam «Meteop», «IekTpo-JI», « ApkTuka-M» - BOBMOXKHOCTH UHTEPAKTUBHOTO
MPOCMOTpPa U PYYHOU 3arpy3KH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pedepar

Pa3zoen 2. Humepaxkmuenwvie uncmpymenmeol u naazunst QGIS ona noucka u 3akauku OAHHBIX 6
naKemHuom pexcume

Tema 2.1. Unmepuem-nopmanwvt oaunvix 33 ¢ ¢hynxyueti nakemrnou 3aepy3xu

MexayHaponasle BeO-tutatdopmbl ¢ ¢yHkuueil makerHoit 3arpy3ku. USGS EarthExplorer:
¢bubTpaIys N0 TeppUTOpUH, AaTe, 00JaYHOCTH; KOp3WHa; MaKeTHas 3arpy3ka cieH Landsat. NASA
Earthdata Search: co3nanue nmpoekTa, BbIOOp HECKOJIBKUX HAOOPOB JIaHHBIX, MAaCCOBAsl BBHITPY3Ka.

Texyuuii KOHTPOJIb
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Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Tema 2.2. Inacunst QGIS ons oocmyna k kamanozam /[33. STAC-cmanoapm

[Tnaruaer QGIS mns goctyna k karanoram J[33: Sentinel Hub Plugin, QuickWMS / WMS Client myst
nonkimoueHus Kk myommuaeiMm WMS  (MODIS Fire, Global Land Cover, ESA WorldCover).
STAC-cranmapt (SpatioTemporal Asset Catalog), 0630p oTkpwiThix STAC-karanoros, pabora ¢
mwiaruHoM STAC Browser B QGIS.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pa3zoen 3. Oopadomka u ananusz oannvix /[33 ¢ nomowvro cpeocme Humepnem-pecypcos

Tema 3.1. Ocnoswl pabomul ¢ niamghopmoit oopabomku oannwvix /{33 Google Earth Engine

Beenenne B Google Earth Engine: unrepdetic u ocHoBbsl JavaScript, perucrpanus, 3HaKOMCTBO C
Code Editor. CTpykTypa cKpunTa: epeMeHHbIe, KOJUIEKINH, (QUIBTpalus, Bu3yanusanus. Pabora ¢
KoJUTeKIUsAMH naHHbIX Sentinel-2 u Landsat na Tepputopuu PO.

CrnekrpanbHble MHAEKCH M Temarumdeckas Busyanusanus: NDVI, NDWI. Hacrpoiika 1BeToBBIX
NaJIUTpP, MacKupoBaHue 061akoB. [locTpoenue rpagukoB U3MEHEHUS! UHIEKCOB T10 TOUYKE/TIOJTUTOHY.
Co3znaHne BpeMEHHBIX KOMIIO3UTOB (MEAMaHbl, Macku). Busyanusamus nuHaMUKU: BBIpyOKa JIECOB,
TasiHUE JICTHUKOB, ypOaHH3aIIHS.

PaboTa ¢ BEKTOpPHBIMU JIaHHBIMU M 30HAMU MHTEpEca: UMIOPT TPAHULl PETHOHOB (uepe3 Asset nin
BcTpoeHHbIe kojutekuuu FAO, WDPA). OGpe3ka n300pakxeHuil 1o MmoJMrony. Arperanust CTaTUCTUK
1o 30HaMm (cpennee 3Hadvenue NDVI u ap.).

OOHapy’keHHe ¥ aHaJIN3 MPUPOIHBIX ABJICHUN: mokapbl - uHTerpauus FIRMS (NASA) ¢ naHHbIMU
noteps seca (Hansen), HaBonHeHus - aHanu3 u3MeHeHuit BogHoi moBepxuoctu JRC Global Surface
Water, negoBast o0cTaHOBKa - BU3yanu3anus Ha ocHoBe Sentinel-1 (pagap).

Okcnopt pesynsraroB u3 GEE: skcnopt nzobpaxkennii B Google Drive unu Cloud Storage. Dkcropt
Tabnuil (BpeMeHHBIX psiioB) B CSV.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

6. Ilopsanok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTaui OOy4aroluXcsi 10 OCHOBHBIM 00Opa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO0 O0pa3oBaHMsA — MporpaMMmaM OakajiaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B (QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arrecTalud OOydyarouuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».
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Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 8 cemecmp.

Ha 3auere CTyneHT IODKEH IOKa3aTh 3HAHWE COAECpPXaHUS IIPEeIMEeTa, TEPMUHOJIOTUHU, YMEHHE
cBOOOAHO omepupoBarh eto. [Ipu moAroToBke K OTBETY Ha 3a4eTe C OLCHKOM CTYIEHTY pa3perieHo
M0JIB30BaThCs paboyei mporpaMMoi TUCIMITIHHBL. ECIM CTyIeHT 3aTpyIHAETCS ¢ CaMOCTOSTEIbHBIM
M3JI0)KEHUEeM MaTepHaa, TO MPeroaBareilb UMEET MPaBo 3a7aTh €My PsJl BOIIPOCOB, MOOYKIAIOMINX
1 HaNpaBJISIOUIMX CTYIEHTOB K IIOJTHOMY BBICKa3bIBaHHUIO 110 IAHHOM TEME B CIIy4yae, €CJIM OTBETHI Ha
3Ty TEMY HUCUEPIBIBAIOT TEMY, OLIEHKA 3a OTBET CHUXKAETCS.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Tunwt u pasnosuonocmu Hnmepnem-pecypcoe oannwvix AKC
Koumponupyemvie H/[K: 11K-4.1 I[IK-4.2

Tema 1.1. Tunvl u xaraccugpuxayus xocmuueckux cHumxog. Omipwvimvle OauHvle /]33. Kamanoeu
oannuix /[33. Poccuiickue u mMesicoyHapoOoHvle UCTOYHUKU

dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. ITonGop mMaTreprasoB KOCMHUYECKOM ChEMKH JIJII aHATMTUYECKON 00pabOTKH

Tema 1.2. Temamuueckue nopmanvi ['K Pockocmoc, npo@uibHbIX MUHUCMEPCME U HAYYHBIX
opeanuzayuti PO

®dopMa KOHTPOJISI/OTICHOYHOE CpeAcTBO: Pedepar
Bonpocsi/3ananus:
1. ITonGop mMaTreprasoB KOCMHUYECKOM ChEMKH JIJII aHATMTUYECKON 00pabOTKH

Pa3zoen 2. Humepaxkmuenuvie uncmpymenmeol u naazunst QGIS ona noucka u 3aKkauku OAGHHBIX 6
naKemHom pexcume

Koumponupyemvie H/IK: 11K-4.1 I[1K-4.2 [1K-4.3

Tema 2.1. Uumepnem-nopmansi oannwix /[33 ¢ ¢hynkyueii nakemuoii 3a2py3xu
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. [IporpaMMHas peanu3ais alropuT™Ma CHHTE3a IIBETHBIX MHOTOKAHAIBHBIX U300paKEHHMA

Tema 2.2. Inacunvr QGIS ons 0oocmyna x kamanoeam J33. STAC-cmanoapm
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. OrneHKa KauecTBa a9POKOCMUIECKOTO N300PAXKEHHUS TI0 €r0 CTATUCTHYECKUM TPU3HAKAM

Pa3zoen 3. Oopadomka u ananusz oannvix /[33 ¢ nomowyvro cpeocme Humepnem-pecypcos
Koumponupyemvie U/IK: 11K-4.2 I[1K-4.4 [IK-16.1

Tema 3.1. Ocnoswl pabomul ¢ niamghopmoii oopabomku oannwvix /{33 Google Earth Engine
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. CnekTpanbHBIN aHAIM3 a3POKOCMUYECKUX U300paKeHHI

2. TlpeoOpa3oBaHHs KOHTpAcTa a’POKOCMHUECKHUX H300paKCHHH METOJOM pacCTsKECHUS
THCTOTPaMMBbI

3. ABTOMaTH3MpPOBAHHBINA TEMAaTHUECKUN aHATIN3 a9POKOCMUYECKUX U300paKeHUN
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8. OneHouyHbIe MaTepHAJIbI MIPOMEKYTOUHOM aTTeCTALUM
8 cemecmp, 3auem
Konmponupyemvie H/IK: IIK-4.1 I[IK-16.1 IIK-4.2 [IK-4.3 [IK-4.4
Bomnpocsei/3ananus:
1. Kakne oTeuecTBEHHBIC CIYTHUKH OOECIIEUMBAIOT ChEMKY BBICOKOTO (<5 M) M CpelHero
(10-30 m) pa3permienus

2. B uém npuHIMNHAIBHOE OTJINYUE JaHHBIX YpoBHEH 00pabdotku L1 u L2?

3. Kakue pnmaHHble mpeAocTaBigeT Treomnopral Pockocmoca, W Kakue OrpaHUYEHUS
CYLIECTBYIOT IIPU UX UCIIOJIb30BaHUU?

4. Yro takoe bank 6a3oBbix npoayktoB HI OM3, 1 yem OH OTIHMYAETCs OT apXHUBa «CHIPHIX)
cueH?

5. Kakwme Ttemarnueckue maHHBIE MOXKHO TIOJNYYUTh Ha mopTanax Pocnecundopra,
Munnpuposasl i Pocrugpomera?

6. CpaBHI/ITe OTKPBLITOCTL U YZL06CTBO A0CTylIa K JaHHBIM MCKAY OTCUCCTBCHHBIMU U
MCXKAYHAPOIHBIMU KaTaJIOTraMu JaHHBIX.

7. Kakue cIyTHHKOBbIE JaHHBIE HCHOJB3YIOTCS B Poccuu 1711 MOHHUTOpHMHIA JIECHBIX
MO’KapOB, 3aCyX, JEI0BOH 0OOCTAaHOBKHU?

8. IloueMy BeIOMCTBEHHBIE MOPTAJIBI PEIKO MPEIOCTABIAIOT UCXOAHBIE PACTPOBBIE CLIEHBI, &
TOJIBKO TEMaTUYECKUE KAPThI?

9. Kakume MexayHapoAHbIE CIYTHUKOBBIE MPOTPaMMbl TOJTHOCTBIO OTKPBITHI IS
MOJIb30BaTeIIe MO BCEMY MUPY?

10. Kakme ¢ynkuun mno3Boimsior USGS EarthExplorer u  momoOHbIM — mopraiam
aBTOMAaTH3HPOBATH IMOMCK U 3arpy3Ky JaHHBIX?

11. B uém npenmyiiecTBO NaKeTHOM 3arpy3Ky MO CPABHEHHUIO C PYYHBIM MOMCKOM IO OJHOM
cuene?

12. Kak ycranoButh u HacTpouTh IuiarmH Sentinel Hub B QGIS? Kakue nanubsie oH
IIPEeOCTaBIISIET?

13. Yro Takoe WMS, u kak moakmouuTh myomnunbiii WMS-cepBuc (Hampumep, MODIS
Fire) B QGIS?

14. Yro o3nauyaet a66peBuarypa STAC, u kakue npoOieMbl penaer 3T0T CTaHaapT?
15. Kakue mexayHapoaHsle opranuzanuu noaaepxxusaor STAC (HazoBute 2—3 npumepa)?

16. Kak ¢ nmomomrsio ruraruaa STAC Browser HallTH M 3arpy3uth cieHy Sentinel-2 s
3aJIaHHOTO PErnoHa?
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17. Tlouemy Microsoft Planetary Computer TpeGyeT aBTOpH3alud MpH 3arpy3Ke JaHHBIX,
XOTSI OHU OTKPBITHI?

18. Moxno mu B QGIS paborare ¢ mannpiMu u3 STAC-katanora 6e3 HamucaHus Koja?
OO6ocHy#iTe OTBET

19. CpaBHuTe Yy10OCTBO pabOTHI C TaHHBIMU Yepe3 BeO-uHTepdeiic u uepes miaruuabl QGIS.
20. Kak 3apeructpupoBathcsi U oayunuTh 1octyn kK Google Earth Engine?

21. V3 xakuxX OCHOBHBIX KOMIOHEHTOB cocTouT ckpunT B GEE (mepemeHHbIE, KOIICKIUH,
(GbuIBTpHI, BU3yanu3anus)?

22. Kak oT¢unsrpoBaTh KoUIeKLMIO Sentinel-2 1o nate, TeppUTOPUH U 00JaYHOCTH?

23. Hanmmwure Bblpaxenue s pacu€ra NDVI B GEE ¢ wucnonp3oBanumem wmerona
‘normalizedDifference()".

24. Kak BuU3yaqu3upoBaTh pe3yibTaT C 3aJaHHOW IBETOBOW NAaJUTPOM M JUANa30HOM
3HaYEHUn?

25. Kak noctpouts rpaduk BpeMmeHHoro psaa NDVI s 3aganHoro nonurosa?
26. Kak uMIIopTUpOBaTh BHEILIHUI BEKTOPHBIN CJIOH (Harpumep, rpanuiy peruona) B GEE?
27. Kak BBIIOIHUTH O0PE3Ky CITyTHUKOBOTO M300pa>keHUsI 110 MOJIUTOHY ?

28. Kakue BcTpoeHHbIe Ha0opwl qaHHBIX B GEE M0XHO MCTIONb30BaTh [Tl aHATH3a!
- JIECHBIX TIOTEPb, - BOJHOU MOBEPXHOCTH, - AKTUBHBIX MOKAPOB?

29. Kak skcnioptupoBarth pe3yabTaTr aHanusa u3 GEE B Buze pactpa wim CSV?

30. ITouemy GEE He comepxuT ohuIMaIbHBIX JTaHHBIX pOCCUUCKUX cryTHUKOB (Pecypce-IT,
Kanormyc-B)?

31. Kakue orpannueHus HakjaapiBaeT obnaynas apxurekrypa GEE Ha 00bEM U CIOXKHOCTD
aHasu3a?

32. Moxno s ucnonb3oBaTh pe3yibrarel GEE B QGIS? Kak ato cnenars?

33. B uém mnpeumymectBo obOmaunorr oOpabotku (GEE) mepen moxamshoit (QGIS +
3arpy’KE€HHBIC CIICHBI)?

9. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas tumepamypa
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1. AnteiHoB A.E., I'py3unoB B.C., Mummn M.B. Craructudyeckuil aHaan3 a’dpOKOCMHYECKHX
n3o0paxenuii: Metoguueckoe nocodue. M.: U3n-so MUNT'AuK, 2015, 52 c.

2. Creuenko A.®., CeBactbsiHoBa M.H. MeTtonnueckue ykazaHus AJis BBIIOJIHEHMSI KypCOBOM
aborel "Pacuer Tpaccel KA W mapaMeTpoB KOCMHYECKHX CBEMOK" MO KypCy HUCIUILUIAHBI
ypcy
"Aspokocmuueckue creMku'. M.: uzn. MUNT'AuK, 2003, c. 23.

Jlononnumenvuas numepamypa

1. ManuanukoB B.A., Crenenko A.D., AnteiHoB A.E., [TonmoB C.M. MOHUTOPUHT NPUPOAHOMN
Cpenbl a’pOKOCMHUYECKUMH CpeACTBAMHU. YueOHOe mocoOue Mg CTyAeHTOB By30B. - M.: U3m.
MUHT'AuK. 2008 1., 145 c.

2. T'onun I'b. Kocmuueckas otochEmKa aist u3ydeHus: npupoaHsix pecypcos. / [Lb. TonuH. -
Henpa:Jlenunrpan. ota-e., 1980.. - 319 - Tekct: HEMOCPEACTBEHHBIH.

3. CocraBurenu: CeBacthsiHoBa M.H., CepeOpskoB C.A. Metonudeckoe mocobue mo Kypcy
«TexHuka W TEXHOJOTHUS a’pOKOCMUYECKOU cheMKm». Pazmen «l{udpoBbie a’podoTocheMOUuHBIC
cucteMbl». M.: U3n. MUNT'AuK, 201. 58 c.

9.2. IIpodeccuonaibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. http://www.dataplus.ru /news/arcreview - DIeKTpOHHBIE BepcHuH kypHana ArcReview

2. http://jr.rse.cosmos.rtu - OnekTpoHHas Bepcusi kKypHaiga — “CoBpeMEHHBIE IPOOJIEMbI
JUCTAaHIIMOHHOTO 30HAMPOBAaHUS 3EMIIA U3 KocMmoca”

3. http://www.geoprofi.ru - XKypnan «['eonpodm»

4. https://geoportal.roskosmos.ru/help - ['eomoptan Pockocmoca: PykoBoacTBO monb30BaTess
5. https://developers.google.com/earth-engine - Google Earth Engine Documentation

6. https://docs.qgis.org/latest/ru/docs/user manual/ - QGIS User Guide

7. https://www.earthdata.nasa.gov/learn - NASA Earthdata: Data User Resources

8. https://stacspec.org - SpatioTemporal Asset Catalog (STAC) Specification

9.3. [IporpaMmmHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCyllecTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

1. QGIS;

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

KoMmproTepHslii Ki1acce
WuTepakTuBHas maHens - 1 mr.
Mono610K - 16 mT.
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10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C wenpio yCHemHoro OCBOGHHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMIOJIHATH TOMAIIIHHE
paboThI O yKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS  pabOTBl  CTYAEHTY  NpEeAjaracTcss  HCIOJIb30BaHHUE
y4eOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M aAyOAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (DUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCHUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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