MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa aspokocMU4eCcKHX CheMOK

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

MO YJb ADPOKOCMHUYECKUX ChEMOK U ®OTOI'PAMMETPUU
«b1.B.03.1B.02.02 UHTEPHET-PECYPCbI JAHHBIX ADPOKOCMHUYECKHUX
CBEMOK»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIMOHHOTO 30HIMPOBAHUS

KBanudukamnus (cTerneHs) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yyacax: 72 aK.4.

Mocksa, 2026
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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 ITonosuer O. B. Paccmotpeno | 28.01.2026, Ne
(baxysprer YY4EHOTO COBETa 14
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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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 ¢

UCTIONIb30BAaHUEM KaK JIUCTAaHIMOHHBIX, AHAJIUTUYECKHMX M TEeOMH(OPMAIIMOHHBIX METONOB
HaIIPaBJICHHBIX HA UCCIIEIOBAHUE IIPUPOAHOU CPEMBI.

3&,[[3.‘11/1 HU3YUCHUA NUCHUILIINHBI:

- ¢opMupOBaHUE TIOHATHI 0 COBpeMeHHbIX IHTepHEeT-pecypcax, a TaKkKe O METO/IaX M TEXHOJIOTHIX
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-13 CrocoOeH BBIMOIHATH TEXHOJIOTHYECKHE OIEpaIldyd IO CO3JaHHI0 a’po M KOCMHUYECKHX
MPOAYKTOB M OKa3aHUIO YCIYyT Ha OCHOBE UCMOJb30BaHUs NaHHBIX [[33

IIK-13.1 BpinmonHeHue omepanuyd MO IMOArOTOBKE IUIaHA KOCMMUYECKOM CBEMKH, NpPUEMY U
BOCCTAHOBIICHHIO XapaKTEPUCTHK (MEPBUYHOM 00paboTke) nanHbIX /133

3nams:

[TK-13.1/383 OcHOBBI TEMaTHUYECKOI 00pabOTKH U AemppupoBaHus JaHHBIX J[33
Ymems:

[TK-13.1/YM2 BeinonusaTh NpuéM U KaTajaoruzanuio JaHueix /(33

Bnaoemw:

[IK-13.1/HB2 UHcTpyMeHTamu mpuéMa M MpeaoOpadOTKU JaHHBIX (CTaHLUMU NpuéMa,
1O xoppexium)

[1K-13.2 BHIMONHSET TEXHOJOTHMYECKHE omepanuud Mo ¢GororpaMMeTpudeckor 00paboTke
JaHabex 1133

3name:

[IK-13.2/363 IlpuHmunsl ycTpoHCTBa M pabOTHl PA3IMYHBIX CHEMOUYHBIX CHCTEM
JUCTAaHIIMOHHOTO 30HAMPOBAHMSA 3€MJIM, BKJIIOYas CIYyTHUKOBOE 30HAMPOBAaHHE U
CBhEMKY ¢ OECTIMIIOTHBIX JieTaTeabHbIX anmaparos (BITJIA)

Ymems:
[IK-13.2/Ym1 IlpoBoauTh UCTIpaBleHHE T€OMETPHUUECKUX UCKaKeHUH naHHbIX J133
Bnaoemw:

I[IK-13.2/HBl  HaBblkamMu  ucCHonb30BaHUsl  crenuanu3upoBanHoro  [10 s
reOMEeTPUUYECKON KOppeKLUH NaHHbIX 133
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[1K-13.3 Beimonusier aemudprupoBaHie MaTepragoB KOCMUYECKON CheMKH
3uamo:

[IK-13.3/3ul MeToasl © aNTOPUTMBI  aBTOMATHU3UPOBAHHOTO JeMH(DPUPOBAHUS
a’POKOCMHUYECKHUX U300pakeHun

Ymems:

[IK-13.3/¥m1  OcymecTBisTh  KOMIUIEKC  pabOT 1O  aBTOMaTH3UPOBAHHOMY
e pUpOBaHUIO AXPOKOCMHUYECKHIX N300pakeHni

Braoems:

I1K-13.3/HB]l HaBbikamu aBTOMaTH3WPOBAHHOTO ACTIM(PPHUPOBAHUS APPOKOCMUUYECKUX
N300paKeHU

[1K-13.4 Co3nmaer Temarnyeckre HHGOPMaIMOHHBIE MPOAYKTH HA OCHOBE JaHHBIX J[33
3namo:
[1K-13.4/3u1 MeToabl TeMaTndeckoil 00paboTKH a’3pOKOCMHUYECKON HHPOPMAIIH
Ymemu:
[MK-13.4/Ym1  OcymecTBasITh KOMIUIEKC pa0OT TO CO3[aHHI0 TEMAaTHYECKHUX
UH(QOPMAIIMOHHBIX  MPOIYKTOB HA OCHOBE HCIOJB30BAHUS  AIPOKOCMHUECKUX
U300paKeHUIA
Braoemy:
IIK-13.4/HB2 HaBbikamu 00pabOTKHM, aHaiIM3a pe3ylbTaroB HCCIEJOBAHUN C
UCIIOJIb30BaHMEM HAy4YHO-TEXHHYECKOM HH(pOpMaIeld 1mo COOTBETCTBYIOIIEH 00iacTu
3HaHUH

3. Mecto aucuuminHbl B cTpykrype OII

Jucuunnuna (moayns) b1.B.03.71B.02.02 «HTepHET-pecypchbl JaHHBIX a3POKOCMUYECKUX CHEMOK
OTHOCHUTCS K (hOpMHUPYEMOI ydaCTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHHWA YacTU 00pa30BaTebHOM
IIPOrpaMMBbI U U3ydaeTcs B ceMecTpe(ax): 7.

B nmpomecce wum3ydeHMss AMCUMIUIMHBI —CTYIAE€HT TOTOBUTCS K PEIICHHIO THUIOB  3aaad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

=
<
=~ =
2 |12 |z [§ |8 s
) ) E = © Iy
g g = o o o
= = < K R =
S8 ~lolo=lEs =
Hepuon |2 315012 8128|122 B8
i S35 |5 S <
00yueHuUs! EF|IECIEE|S E|EE g
< < = = e >
g g =g > (3) 5
S 1B EIE |2 2
o o = = = )
O =%
=
7 cemecTp 72 | 2 14 | 30 | 28 3auer
Bcero 72 | 2 14 | 30 | 28

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)
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HaumenoBanue pazaena, TeMbl

Bcero

JIEeKIIMOHHBIE 3aHSTUS

[IpakTnueckue 3aHATHS

CamocrositenpHas pado1

Oy4eHUs, COOTHECCHHBI

[Lmanupyemsble pe3ynbra
pe3yJbTaTaMu OCBOEHUS

Pa3zgen 1. Tunel n
Pa3HOBUIHOCTH
HNHTepHeT-pecypcoB JaHHbIX
AKC

[

8

-}

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
MUHHUCTEPCTB U HayYHBIX
opranuzanuii PO

10

— | mporpamMMBI

=
=0
@

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

22

Tema 2.1. UnTepHET-IOpTAIIBI
nauubixX 133 ¢ pyHKmei
MAaKETHOM 3arpy3Ku

10

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

12

[TK-13.1
I1IK-13.2
I1IK-13.3
I1K-13.4

Paznen 3. O0padoTka u aHaau3
aaHHbIX /(33 ¢ momMouib1o
cpenctB UHTepHeT-pecypcoB

32

16

12

Tema 3.1. OcHOBBI pabOTEHI C
aTdopmoit 06paboTKH JaHHBIX
133 Google Earth Engine

32

16

12

ITK-13.1
I1K-13.2
IIK-13.3
I1K-13.4

HToro

72

14

30

28

5.2. Conep:kanue pa3aeyioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Tunwot u paznosuonocmu Humepnem-pecypcos oannvix AKC

Tema 1.1. Tunvi u xnaccugukayus xocmudeckux cHumkos. Omxpwvimvie oanuvie /[33. Kamanoeu
Odannvix /[33. Poccuiickue u mexicoyHapooHble UCTOYHUKU
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O030p OTeYeCTBEHHBIX CHYTHUKOBBIX cucTteM: omtmueckue (Pecypc-I1, Kanomyc-B, Awuct-2]1),
panuonokanuonnsle (O630p-P1, Apxruka-P, Konmop-®KA), mereoponoruueckue (Mereop-M,
Onektpo-JI, Apkruka-M). Mexayraponasie mporpammel: Landsat (NASA/USGS), Sentinel (EKA),
MODIS/VIIRS (NASA), PlanetScope (xommepueckue). YpoBHH 00paOOTKHM JaHHBIX, (OpPMATHI
(GeoTIFF, JPEG2000, SAFE), nuueHs3uu (OTKPBITHIE, YCIOBHO-OTKPBIThIE, KOMMepueckue). Poib
kimoueBbix opranuzanuii: 'K Pockocmoc, UK PAH, HI[ OM3 u np.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

[IpakTuueckas padora

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

I'eonopran Pockocmoca (https://next.gptl.ru u https://gptl.ru): mouck mo Teppuropuu, naare,
CITyTHHKY; IIPOCMOTP HPEBbIO U METAJaHHBIX; 0COOCHHOCTH JIOCTYTA K apXUBHBIM M CBEXEH ChEMKE.
bank 6a3oBbix mpoaykroB HI[ OM3: noctyn k npenoOpaboTaHHBIM MPOAYKTaM: OPTO(OTOIIAHbI,
NDVI-kapTsl, TeMaTudeckue KiIaccCupHUKauy 1 ap. Bo3MoxHOCTH. [[pyrue pecypcest nox srunoii ['K
Pockocmoc.

Tematnueckue mnopransl MUHUCTEPCTB M yacTHbIXx kommanuid. BEIA — MKMW PAH. ®BY
«Pocnecundopr» - mopraisl MOHHUTOPMHIA JIECOB: BBISBICHHBIC HAPYIICHHUS, IOXKapbl, PyOKH,
BOCCTAHOBJICHHE, HWHTEpaKTUBHbIE KapThl. Tematmueckue kKaptel nmo OOIIT, GuopasHooOpasmuro,
3eMJICTIONB30BaHNIO; Pocrumpomer: naHHBIE IO JIEZIOBOM OOCTaHOBKE, 3acyxaM, IaBOJKaM,
UCIIOJIb30BaHUE CITyTHUKOBBIX NaHHBIX (B T.4. Meteop-M, Onektpo-JI) B onepaTUBHBIX CBOJKAX.
MuHCcenbX03: MOHHUTOPHUHI CEIbXO03YyTOMid, MOCEBHBIX IUIOMIAAEH, ypoxaltHOCTH. OTKpBITbIE
apxuBbl 110 porpamMmaM «Meteop», «OnekTpo-JI», « ApkThka-M» - BO3MOXKHOCTH UHTEPAKTUBHOTO
IIPOCMOTPA U PyYHOH 3arpy3Ku.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Pedepar

Pazoen 2. Hnmepaxkmuenvie uncmpymenmut u naazunvt QGIS ona noucka u 3aKkauku OAHHBIX 6
NaKemHoM pexcume

Tema 2.1. Unmepnem-nopmansi oannwix /[33 ¢ ¢hynkyueii nakemuoii 3a2py3xu

Mexnaynaponubeie BeO-margopmbl ¢ ¢dyHKuuend mnaketHoi 3arpy3ku. USGS EarthExplorer:
(bunpTpanys 1Mo TEPPUTOPHUH, HaTe, 00TaYHOCTH; KOP3UHA; MTaKeTHas 3arpy3ka cieH Landsat. NASA
Earthdata Search: cozmanue npoekra, BEIOOp HECKOIBKUX HAOOPOB JaHHBIX, MACCOBAs BBITPY3Ka.

Texymui KOHTPOJIb
Bun (hopma) konTpOss

[TpakTuueckas padora

Tema 2.2. Inacunvr QGIS ons 0oocmyna x kamanoeam J33. STAC-cmanoapm

[Mnaruaer QGIS ans noctyna k karamoram J[33: Sentinel Hub Plugin, QuickWMS / WMS Client ans
nofgkmoueHus kK myommuaeiMm WMS (MODIS Fire, Global Land Cover, ESA WorldCover).
STAC-crannapt (SpatioTemporal Asset Catalog), 0630p orkpeiTeix STAC-karamoros, padora c
mmaruaoM STAC Browser B QGIS.
Texymuii KOHTPOJIb
Bun (hopma) konTpoms

[TpakTuueckas padora
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Pa3zoen 3. Oopadomxka u ananusz oannvix /[33 ¢ nomowvro cpeocme Humepnem-pecypcos

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

Beenenne B Google Earth Engine: unrepdetic u ocHoBbsl JavaScript, perucrpanus, 3HaKOMCTBO C
Code Editor. CTpykTypa cKpunTa: NepeMeHHbIe, KOJUISKINH, (QUIbBTpalus, Bu3yanusanus. Pabora ¢
KoJUTeKIMsAMH naHHbIX Sentinel-2 u Landsat na Tepputopuu PO.
CrnekrpanbHble MHAEKCH M Temarmdeckas Busyanusanus: NDVI, NDWI. Hacrpoiika 1BeToBBIX
NaJIUTpP, MackupoBaHue 061akoB. [locTpoenue rpagukoB U3MEHEHUS! UHIEKCOB TI0 TOUYKE/TIOJTUTOHY.
Co3znaHue BpeMEHHBIX KOMIIO3UTOB (MEAMaHbl, Macku). Busyanusamus nruHaMUKU: BBIpyOKa JIECOB,
TasiHUE JICTHUKOB, ypOaHH3AIIHS.
PaboTa ¢ BEKTOpPHBIMU JIaHHBIMU M 30HAMU MHTEpEca: UMIIOPT TPAHULl PETHOHOB (uepe3 Asset nin
BcTpoeHHbIe kojutekuuu FAO, WDPA). OGpe3ka n300pakxeHuil 1o MoJMrony. Arperanust CTaTUCTUK
1o 30HaMm (cpennee 3nadyeHue NDVI u ap.).
OOHapy’keHHe ¥ aHaJIN3 IPUPOIHBIX ABJICHUN: mokapbl - uHTerpauus FIRMS (NASA) ¢ nanHbIMU
noteps seca (Hansen), HaBonHeHus - aHanu3 uaMeHeHuit BoaHou moBepxuoctu JRC Global Surface
Water, nemgoBasi o0cTaHOBKA - BU3yanu3aius Ha ocHoBe Sentinel-1 (pagap).
Okcnopt pesynsraroB u3 GEE: sxcnopt nzobpaxkennii B Google Drive unu Cloud Storage. Dxcnopt
Tabnuil (BpeMeHHBIX psiioB) B CSV.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

[IpakTuueckas padora

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTaluyd OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 7 cemecmp.

Ha 3auyete cTymeHT IOMKEH MOKa3aTh 3HAHHE COAEpX aHUS IpeaMeTa, TEPMUHOJIOTHUH, YMEHHE
cBOOOIIHO onepupoBarth €1o. [Ipu moaroroBke K OTBETY Ha 3a4€Te CTYIEHTY pa3pelieHo MoJIb30BaThCs
paboueli mporpaMMoi TUCIUIUIMHBL. ECIM CTyIEHT 3aTpyaHsAETCS ¢ CaMOCTOATEIbHBIM U3JI0KEHUEM
MaTepuana, TO TpernojaBaTellb HWMEeT MpaBO 3alaTh €My psAJ BOMPOCOB, MOOYXKIAIOUUX H
HANPAaBJISIOUIMX CTYIEHTOB K MOJIHOMY BBICKA3bIBAaHUIO 0 JAHHOW TEME B CIyvae.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Tunwvt u paznosuonocmu Hnmepuem-pecypcoeé oannvix AKC
Konmponupyemvie M/IK: 11K-13.1
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Tema 1.1. Tunvl u xaraccugpuxayus xocmuueckux cHumxog. Omipwvimvle Oaunvle /]33. Kamanoeu
Ooannuix /[33. Poccuiickue u mMexicoyHapoOoHvle 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 CpeAicTBO: Pedepar
Bonpocsi/3ananus:
1. ITonGop mMaTrepragoB KOCMHUYECKOM ChEMKH JIJI aHATMTUYECKON 00pabOoTKH

Pa3zoen 2. Humepaxkmuenuvie uncmpymenmeol u naazunst QGIS ona noucka u 3aKkauku OAHHBIX 6
naKemHuom pexcume

Koumponupyemvie M/IK: 1IK-13.1 1IK-13.2 [IK-13.3 [IK-13.4

Tema 2.1. Unmepnem-nopmansi oannwix /[33 ¢ ¢hynkyueii nakemuoii 3a2py3xu
dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocsi/3ananus:
1. [IporpaMMHas peanu3ains airopuT™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 a9POKOCMUYECKOTO N300PAXKEHHUS TIO €r0 CTATUCTHYECKUM TPU3HAKAM

Pa3zoen 3. Oopadomka u ananu3z oannvix /[33 ¢ nomowpro cpeocme Humepnem-pecypcos
Konmponupyemvie U/K: I[1K-13.1 IIK-13.2 IIK-13.3 [IK-13.4

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

2. TlpeoOpa3oBaHHs KOHTpPAcTa a’POKOCMHUECKHUX H300paKCHHH METOJOM pacCTsKECHUS
THCTOTPaMMBbI

3. ABTOMaTH3MpPOBAHHBINA TEMAaTHUECKUN aHATIN3 a9POKOCMUYECKUX U300paKeHUH

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, 3auem
Konmponupyemvie U/JK: I[IK-13.1 IIK-13.2 IIK-13.3 I[IK-13.4
Bomnpocsei/3ananus:

1. Kakne oTeuecTBEHHBIC CIYTHUKH OOECIIEUMBAIOT ChEMKY BBICOKOTO (<5 M) M CpelHero
(10-30 m) pa3permienus

2. B uém npuHIMNHAIBHOE OTINYUE JaHHBIX YpoBHEH 00pabdotku L1 u L2?
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3. Kakue pannble mnpenocrasisier reomopran PockocMmoca, M Kakhe OTrpaHUYEHUs
CYILIECTBYIOT IIPU UX UCTIONB30BAHUN?

4. Yto takoe bank 6a30Bbix npoayktoB HI] OM3, 1 yeM OH OTIIMYaeTCs OT apXUBa «CHIPHIX»
cuen?

5. Kakume Ttemarnueckue JaHHbIE MOXHO TMOMY4YHTh Ha mopraiax Pocriecundopra,
Munnpupozs! unu Pocrugpomera?

6. CpaBHUTE OTKPBITOCTb W YIOOCTBO [OCTyNa K JAHHBIM MEXIY OTE€UECTBEHHBIMU H
MEX/TyHapOIHBIMH KaTajJoraMu JaHHBIX.

7. Kakue cIyTHUKOBBIE JAaHHBIE HCHOJB3YHOTCS B Poccum 1711 MOHMTOPHMHIA JIECHBIX
M0XapOB, 3aCyX, JeTOBOH 0OCTaHOBKH?

8. [ToueMy BeJTOMCTBEHHBIE TOPTANIBI PEIKO MPETOCTABISIIOT UCXOAHBIE PACTPOBBIE CLEHBI, a
TOJIKO TEMaTUYeCKHUE KapThl?

9. Kakme MeXayHapoAHbIE CIyTHUKOBBIE IIPOTpaMMbl TOJHOCTBIO OTKPBITHI IS
I10JIb30BaTENIEN 10 BCEMY MUpPY?

10. Kakwme ¢ynkmuun mno3Bomsaror USGS  EarthExplorer u  momoOGHbIM — mopTamam
aBTOMAaTH3HPOBATh IOMCK H 3arpy3Ky JaHHBIX?

11. B uéM npeumyIecTBO NAaKETHOW 3arpy3Ky 110 CPAaBHEHUIO C PyYHBIM ITOMCKOM IO OJHOMU
cuene?

12. Kak ycranoButh W Hactpouth mmiaruH Sentinel Hub B QGIS? Kakue nanubie oH
MPEIOCTABIISIET?

13. Yro takoe WMS, u kak moxkmounTh myonuyasiii WMS-cepBuc (Hanpumep, MODIS
Fire) B QGIS?

14. Yro o3nauaet abbpeBuarypa STAC, u kakue mpoOIeMbl pemaeT dTOT CTaHaapT?
15. Kakue mexayHapoanbie opranu3anuu noaaepxusaioT STAC (HazoBute 2—3 npumepa)?

16. Kax ¢ momompto mnarmHa STAC Browser HallTH um 3arpy3uTh clieHy Sentinel-2 st
3aJaHHOTO peruoHa?

17. Tlouemy Microsoft Planetary Computer TpeOyeT aBTOpH3alMy IMpH 3arpy3ke JaHHBIX,
XOTSl OHU OTKPBITHI?

18. Moxno ;mu B QGIS pa6orare ¢ manneiMu u3 STAC-karamora 6e3 HamucaHusi Koaa?
ObocHyiiTe OTBET

19. CpaBuute yno6cTBO paboThl ¢ JaHHBIMU Yepe3 BeO-uHTepdeiic u yepes mraruab QGIS.

20. Kak 3apeructpupoBarbcs U nosryuuTh foctyn k Google Earth Engine?
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21. U3 xakux OCHOBHBIX KOMIIOHEHTOB cOCTOMT cKpulT B GEE (nmepeMeHHbIe, KOJIIEKLINH,
GWIBTpBI, BU3yanu3anus)?

22. Kak orduisrpoBarh Koyutekiuio Sentinel-2 mo gare, TeppUTOpPUH B 00IAYHOCTH?

23. Hammmmrte Bblpaxenue s pacu€éta NDVI B GEE ¢ wucnonb3oBaHneM MeTona
‘normalizedDifference()".

24. Kak Bu3yalu3upoBaTh pe3yiabTaT C 3aJaHHOW LBETOBOM MAJUTPOH U JUANa30HOM
3HaYeHUN?

25. Kak moctpouts rpaduk Bpemerroro psgaa NDVI s 3agansoro monurona?
26. Kak ummoptupoBaTh BHEITHUI BEKTOPHBIN CJI0M (Hampumep, rpanuily peruona) B GEE?
27. Kak BBIIOJHUTH 00pE3Ky CITYTHUKOBOTO M300pa)KEHUS 1O TIOJUTOHY?

28. Kakue Bctpoennsie HaOops! faHHBIX B GEE M0xHO Mcnonb30Bath 1 aHAIM3A:
- JIECHBIX TIOTEPB, - BOJHOM MMOBEPXHOCTH, - AKTUBHBIX TTOKAPOB?

29. Kak sxcnioptupoBath pesyinbrar aHanuza u3 GEE B Buzae pactpa i CSV?

30. [Mouemy GEE He comepXuT ouIMalbHBIX JaHHBIX poccuiickux cmyTHUKOB (Pecypc-Il,
Kanonyc-B)?

31. Kakue orpanndeHusi HakiaapiBaeT obnaunas apxurekrypa GEE Ha 00bEM M CIOXKHOCTH
aHanu3za?

32. MoxHo nu ucnonb3oBatrs pe3ynsrarsl GEE B QGIS? Kak ato cnenars?

33. B uém mpeumymiectBo obmaunoii obpabotku (GEE) mepen noxamenoit (QGIS +
3arpy>K€HHbIE CLIEHBI)?

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHosHnas iumepamypa

1. AntemHoB A.E., I'py3unoB B.C., Mumun M.B. Craructudyeckuil aHaiau3 a’poOKOCMHUYECKHUX
n3o0pakennii: Meronnueckoe nmocoodue. M.: M3n-so MUNT'AuK, 2015, 52 c.

2. Creuenko A.®., CeBactbsiHoBa M.H. MeTtoauueckue ykazaHusi AJisl BBIIIOJIHEHUS KypCOBOM
paboter "Pacuer Tpaccet KA u mapaMeTpoB KOCMHYECKHX CHEMOK'" IO KypCy IUCHUTLTAHBI
"Anspokocmuyeckue creMku'. M.: m3n. MUNT'AuK, 2003, c. 23.

Jlononnumenvuas nrumepamypa

1. ManunnukoB B.A., Creuenko A.®., AnteiHoB A.E., [TonoB C.M. MOHUTOPUHT MPUPOAHOM
CpeIbl a’pOKOCMUYECKUMHU CpPEACTBAMH. Y4UeOHOEe MOCOOMe JUIsi CTYACHTOB By30B. - M.: U3m.
MUUT'AuK. 2008 1., 145 c.

2. T'oaun I'b. Kocmudeckast ¢porochemka st u3ydeHusi mpupoaubeix pecypcon. / ILb. TonwuH. -
Henpa:Jlennnrpan. ota-e., 1980.. - 319 - Tekct: HemocpeaCTBEHHBI.
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3. CocraBurenu: CeBacthsiHoBa M.H., CepeOpskoB C.A. Metonudyeckoe mocobue mo Kypcy
«TexHuka W TEXHOJOTHUS a’pOKOCMUYECKOU cheMKm». Pazmen «l{udpoBbie a’podoTocheMOUuHbIC
cucteMbl». M.: U3n. MUNT'AuK, 201. 58 c.

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

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. http://www.dataplus.ru /news/arcreview - DIeKTpOHHbIE BepCcHH KypHana ArcReview

2. http://jr.rse.cosmos.ru - OnekTpoHHas Bepcus kKypHaiga  “CoBpeMEHHBIE IPOOIEMbI
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. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca Mo JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
1. QGIS;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMnproTepHslii Ki1acce
WnuTepakTuBHas maHens - 1 mr.
Mono610K - 16 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOIHATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEeAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCs:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;

- MCTOI[I/I‘-ICCKI/IMI/I peKOMeHI[aI_[I/IHMI/I 10 0pFaHI/I3aI_[I/II/I CaMOCTOfITeJ’IBHOﬁ paGOTBI CTYI[CHTOB
MUNTAUK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u uneanuoamu

HpI/I HCOGXOI[I/IMOCTI/I 06y‘-I€HI/IH CTYACHTOB-UHBAJIMAOB U JIUI] C OTPaHNYCHHBIMH BO3MOXHOCTAIMU
340POBb AyAUTOPHBIC 3aHATHUA MOTYT OBITH 3aMEHEHBI WU AOIMOJHCHBI U3YUCHUCM
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MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTalluid, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUMOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOUpPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMH
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLTUXCS.
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