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

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

METO/IbI HU®POBON OBPABOTKH U30BPAKEHUI
«b1.B.04.1B.03.02 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): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajemMuyeckux yacax: 108 ak.u4.

Mocksa, 2024
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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 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmorpeno | 11.12.2023, Ne
(baxynsrer YYEHOI'0 COBETA 7/23
¢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 CHUCTEMEI;

- OCBOGHHE HABBIKOB 0 pabOTE C OCHOBHBIMH KaTaJOraMH ¥ IMOPTalaMu, MO3BOJISIFOIIMMH paboTaTh
¢ nanHbiMu /[33 (B TOM UMciie pOCCUIICKHUE U MEXKyHAPOIHbIE);

- IOJIy4eHHE KOMIIETCHIMH O pPa3HOBHUIHOCTAX COBPEMEHHBIX TEMAaTMYECKUX IOPTANIOB, HUX
BO3MO)KHOCTSX M METO/IaX JJOCTyMa M paboThl ¢ JaHHBIMU /{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 KOPIIOPATUBHBIX HH()OPMALTMOHHBIX 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
3uamo:

[1K-4.1/382 O COBpeMEHHBIX TEXHOJOTHIX U METOJaX JUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMITH ¢ BO3IYIIHBIX M KOCMHUYECKUX JICTAaTeIbHBIX aIllapaToB

Ymems:

[1K-4.1/YM2 [Tpon3BOAUTh aHATIN3 BIMSAHUS YCIOBHM BBIOJHEHUSI ChEMKH Ha Kau€CTBO
A’POKOCMHUYECKUX N300parkeHHH

Braoems:

[IK-4.1/HB2  IlpoexkTupoBaHWEM  TIOJYyYCHHs  MarepuajoB  JUCTAHIIMOHHOTO
30HAMPOBAHMS 3EMIIM PA3IMYHOTO HA3HAYCHUS

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

[1K-4.2/352 MeTom0B W CpEeACTB TOJYYCHHS JUCTAHIIMOHHOW WHMOpMaIuu s
KapTorpaduyecKux nenen

Ymems:

[MIK-4.2/¥YM3  OcymiecTBisiTh BBIOOP a’3POKOCMHUYECKHUX CHUMKOB, MOJY4aeMbIX
pa3IMYHBIMH  CHCTEMaMH M KOMIUICKCAMHM JUCTAaHLIIMOHHOTO 30HAMPOBAaHUS, B
3aBHCUMOCTH OT PEIIaeMbIX NMPAKTUYECKUX WIIM UCCIIEIOBATEILCKUX 3a1a4

Braoems:

T1K-4.2/HB2 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

3name:

[1K-4.3/3u3 IIpuHIMIIOB NOCTPOEHUS M BU3yaTH3aIlMM MPOCTPAHCTBEHHBIX JAHHBIX B
QGIS

Ymemns:
[1K-4.3/YM2 TIpoBOoauTh HHTEPIPETALUIO PE3YJIbTATOB pPAacToO3HABaHUS O0pa3oB IS

OPUHATHA TPHUHITHUS pEIIEHUH B COOTBETCTBYIOIIMX cdepax MNpodecCHOHaTbLHOM
JEeSITeIbHOCTH

Braoems:

[1K-4.3/HB3 Metogamu BU3yalu3allii MPOCTPAHCTBEHHBIX MAHHBIX IS TOANCPKKH
MIPUHSATHS YIPABICHUYECKUX PEIICHUN

[1K-4.4 BpITIONHSIET TEXHOJIOTHYECKHUE OIepaluy M0 MOAAEPKAHUI PadOTOCIIOCOOHOCTH
reOnH(OPMAITMOHHBIX CUCTEM U UX KapTOTparuecKuX MOJACUCTEM
3uame:
[1K-4.4/301 OcHOBHBIE BHIBI W CHOCOOBI JUCTAHIIMOHHOTO 30HAMPOBAHUA W
XapaKTEPUCTHKU (POPMHUPYEMBIX C MX IOMOIIBI0 CHUMKOB M M300payKeHU I
Yuemo:
[TK-4.4/¥Ym3 Co3znaBarh U MOAIEPKMBATh MPOCTPAHCTBEHHBIE UHACKCHI JJI1 YCKOPEHUS
paboThI 3arpocoB
Brnaoemw:
[1K-4.4/HB3 TexHONOTHUAMH TPOCTPAHCTBEHHOW WHIEKCAIIMM W ONTUMH3AIUNA |
HaBBIKAMH 00ECIIEYCHHUS IIEJIOCTHOCTH U COTIACOBAHHOCTH MPOCTPAHCTBEHHBIX JTAHHBIX.

[TK-16 Criocoben pa3pabdaTeiBaTh MPOEKTHI CO3MaHMsI (OTOTPaMMETPUUECKON TTPOAYKITUN

[TK-16.1 Pa3pabarbiBaeT mpoeKThI co3aaHus (HOTOrpaMMETPUIECCKON MPOTYKIIUH
3namo:
[1K-16.1/382 OcHOBHBIE TIapaMETphl, XapaKTEPHU3YIOIINE METPUKY M TOIMOJIOTHYECKUE
CBOMCTBA JaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS U MPOIYKTOB UX 00pabOTKU
Ymemo:
[IK-16.1/YM2 IlpuMeHATh COBpPEMEHHBIE NPOTPAMMHO-TEXHHUYECKHE CPEICTBA IS

00paboTKH MEPBUYHBIX MPOCTPAHCTBEHHBIX JaHHBIX (/]33 U a3epHOro CKaHMPOBAHUS)
u ux pazmemienusi B ' NC

Braoems:

[IK-16.1/HB2 HaBweikamu cOopa u 00paOOTKM HCXOAHOW MPOCTPAHCTBECHHOM
UHPOPMAIUK IS TUIAHUPOBAaHUS W OPraHHW3allMK TPOBEICHHS TE€OWH(OPMAIIMOHHBIX
IPOEKTOB

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmaa (Moxynb) b1.B.04.11B.03.02 «MHTEpHET-pECypChl TaHHBIX a9POKOCMHUYECKUX CHEMOK»
OTHOCHUTCS K (hOpMUpYeMOM ydacTHHUKaMU 0Opa3oBaTelIbHBIX OTHOLIEHHHM 4acTh 00pa30BaTeNIbHOM
MporpamMMBbI M B3ydaeTcs B cemectpe(ax): 8.

B npoumecce wu3yyeHMs JOUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

00y4YeHHUsI, COOTHECEHHBIE C
pe3yJibTaraMyu OCBOEHUS

[Imanupyemblie pe3ynbrarhbl
~ | mporpamMMBbI

JIeKIIMOHHbBIE 3aHATHS
[IpakTnueckue 3aHATUS

Bcero

— | CamocTosTEeNnbHAS paboTa

N

8 4 6

o0
=
N
B

Paznen 1. Tunsl u
Pa3HOBHIHOCTH
NuTepHeT-pecypcoB TaHHBIX
AKC

Tema 1.1. Tunsr u kIaccuuranus 10 2 2 6
KOCMHYECKHX CHHUMKOB.
OtkpsiThie nannabie [[33.
Karamorn mannbix J133.
Poccuiickue n Mex1yHapoIHbIE
HCTOYHUKHU

Tema 1.2. Temaruueckue nopransl | 18 2 4 12
I'K Pockocmoc, mpodmiibHBIX
MUHUCTEPCTB U Hay4HBIX
opranuzauuii PO

Pasnen 2. UHuTepakTUBHBIE 24 4 4| 16| IIK-4.1
HHCTPYMeHThI B miaruusl QGIS I1K-4.2
JJISl IOUCKA W 3aKAYKH JAHHBIX
B IIAKETHOM peKuMe

Tema 2.1. UHTEpHET-TIOPTAIIBI 12 2 2 8
nanabIX /133 ¢ dpyHkImei
[IAaKETHOU 3arpy3Ku

Tema 2.2. ITmaruas QGIS nms 12 2 2 8
nocTyna K karainoram J[33.
STAC-cranpapr
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Pasnen 3. O6padorka u aHaau3 56 4| 14| 38| IIK-4.2

aanHbIx /(33 ¢ noMomb10 [1K-4.3
cpeacts UHTEpHET-pecypcoB [1K-4.4
Tema 3.1. OcHOBBI paGOTHI ¢ 56| 4| 14| 38| lIK-16.1

margopMoit 00pabOTKH TaHHBIX
133 Google Earth Engine

Hroro 108 12 24| 72

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Tunwt u pasnosuonocmu Hnmepnem-pecypcoe oannwvix AKC

Tema 1.1. Tunvl u xaraccugpuxayus xocmuueckux cHumxos. Omixpwvimvle Oaunvle []33. Kamanoeu
oannuix /[33. Poccuiickue u mMesicoyHapoOoHvle UCTOYHUKU

O030p OTeYeCTBEHHBIX CHYTHUKOBBIX cucteM: omtmueckue (Pecypc-IlI, Kanomyc-B, Awuct-2/1),
panuonokanuonnsle (O630p-P1, Apxkruka-P, Kongop-®KA), mereoponoruueckue (Mereop-M,
Onektpo-JI, Apkruka-M). Mexaynaponasie 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

[TpakTuueckas pabora

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,
CIIyTHHKY; IIPOCMOTP IPEBbIO U METAJaHHBIX; 0COOEHHOCTH JIOCTYTA K apXUBHBIM M CBEXEH ChEMKE.
bank 6a3oBbix mpoaykroB HI[ OM3: noctyn k mnpeno0paboTaHHBIM MPOAYKTaM: OpTO(OTOIIAHBI,
NDVI-kapTsl, TeMaTudeckue KIacCupUKaluy U ap. BO3MoxXHOCTH. [Ipyrue pecypcest nox srunoii ['K
Pockocmoc.

Tematnueckue mnopransl MUHUCTEPCTB M yacTHbIXx kommanuid. BEIA — MKMW PAH. ®BY
«Pocnecundopr» - mopraisl MOHHUTOPMHIA JIECOB: BBISBICHHBIC HAPYIICHHUS, IOXKapbl, PYyOKH,
BOCCTAHOBJICHHE, HWHTEpaKTUBHbIE KapThl. Tematmueckue kaptel no OOIIT, GuopasHooOpasmuio,
3eMJICTIONB30BaHMIO; Pocrumpomer: naHHBIE IO JIEZIOBOM OOCTaHOBKE, 3acyxaM, IaBOJKaM,
UCIIOJIb30BAaHUE CITyTHUKOBBIX NaHHBIX (B T.4. Meteop-M, Onekrtpo-JI) B onepaTUBHBIX CBOJKAX.
MuHcenbX03: MOHHUTOPHUHI CEIbXO03yTOUid, MOCEBHBIX IUIOMIaAEH, ypoxkaitHOCTH. OTKpBITbIE
apxuBbl 110 porpamMmaM «Meteop», «Onektpo-JI», « ApkThKa-M» - BO3MOXKHOCTH UHTEPAKTUBHOTO
IIPOCMOTPA U PyYHOH 3arpy3Ku.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Pedepar

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

Tema 2.1. Unmepnem-nopmansi oannwix /[33 ¢ ¢hynkyueti nakemuoii 3a2py3xu
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MexayHaponasle BeO-tutatdopmbl ¢ ¢yHkuueil makerHoir 3arpy3ku. USGS  EarthExplorer:
¢bubTpaIys N0 TEPPUTOPUH, AaTe, 00IaYHOCTH; KOp3WHA; MaKeTHas 3arpy3ka cieH Landsat. NASA
Earthdata Search: co3nanue nmpoekTa, BbIOOp HECKOJIBKUX HAOOPOB JIaHHBIX, MAaCCOBAsl BHITPY3Ka.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 2.2. Inacunsr 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 myommuabiMm WMS  (MODIS Fire, Global Land Cover, ESA WorldCover).
STAC-cranmapt (SpatioTemporal Asset Catalog), 0630p oTkpwiThix STAC-karanoros, pabora ¢
mwiaruaoM STAC Browser B QGIS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Pa3zoen 3. Oopadomka u ananu3z 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, KOJUIEKIINH, (QUIBTpalus, Bu3yanusanus. Pabora ¢
KoJUTeKIMsIMH naHHbIX Sentinel-2 u Landsat na Tepputopuu PO.

CrnekrpanbHble MHAEKCH M Temarmdeckas Busyanusanus: NDVI, NDWI. Hacrpoiika 1BeToBBIX
NaJIUTpP, MacKupoBaHue 061akoB. [locTpoenue rpagukoB U3MEHEHUS! MHIEKCOB TI0 TOUYKE/TIOJTUTOHY.
CoznaHue BpeMEHHBIX KOMIIO3UTOB (MEAMaHbl, Macku). Busyanusamus nrHaMUKU: BBIpyOKa JIECOB,
TasiHUE JICTHUKOB, ypOaHH3aIIHS.

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

OOHapy’keHHe ¥ aHaJIN3 IPUPOIHBIX ABICHUN: mokapbl - uaterpauus FIRMS (NASA) ¢ naHHbIMU
noteps seca (Hansen), HaBomgHeHus - aHanu3 uaMeHeHuit BogHoi 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. Dxkcnopt
Tabnuil (BpeMeHHBIX psiioB) B CSV.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem c oyeHkou, 8§ cemecmp.

BrimonHeHne Bcex paboT SBISETCS 00s3aTeNbHBIM Uil BceX oOydarommxcs. CTyaeHThl, He
BBITIOJIHUBIIIKE B TIOJTHOM 00BEME BCE OTH padOTHI, HE TOMyCKaloTCs Kadeapon K cade 3auéTa.

Ha 3adere cTygeHT MODKEH TOKa3aTh 3HAHHWE COACPXKAHHS TpEJMETa, TCPMHHOJOTHH, YMCHHE
CBOOOIHO onepupoBarh eo. [Ipu MoaroToBKe K OTBETY Ha 3a4€Te CTYACHTY Pa3peIIeHO MOIb30BaThCS
paboueil mporpaMMoii TUCIMILIHHEL. Eciu cTyneHT 3aTpyaHsSeTCsl ¢ CaMOCTOSATEIbHBIM H3JI0KCHUEM
Marepmaia, TO IMperojaBarelb HMEET IMpaBO 3aJaTb €My ps BONPOCOB, MOOYXIAIOMIUX H
HaIpaBISIONINX CTYACHTOB K MTOJHOMY BBICKa3bIBAaHHIO IO JAHHOM TEME B CiIyYae.

7. OueHoYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 1. Tunwt u pasnosuonocmu Humepnem-pecypcoe oannwvix AKC
Konmponupyemvie U/IK: 11K-4.1

Tema 1.1. Tunvl u xaraccugpuxayus xocmuveckux cHumxog. Omixpwvimvle Oaunvle /[33. Kamanoeu
oannuix /[33. Poccuiickue u mMesicoyHapoOoHvle UCTOYHUKU

dopma KoHTpoOIIs/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. Ilombop wmaTepuasoB KOCMHYECKOM CBEMKH ISl aHAJIUTUYECKOH o0paboTku B
TEMaTUYEeCKHUX MopTajgax

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

Koumponupyemovie UJIK: IIK-4.1 1IK-4.2

Tema 2.1. Unmepuem-nopmanwvt oaunvix 33 ¢ ¢hynxyueti nakemmnou 3a2py3xu
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. [IporpamMMHas peanu3aiusi aropuT™Ma CUHTE3a [IBETHBIX MHOTOKaHAIbHBIX HU300paKeHHI

Tema 2.2. Inacunst QGIS ons oocmyna k kamanozam /[33. STAC-cmandapm
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dopma KOHTPOJIs/olleHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. Onenka KauecTBa adpOKOCMHUYECKOTO U300paXEeHHsI 110 €T0 CTAaTUCTHYECKUM MPU3HAKAM

Pazoen 3. Oopabomka u ananuz oannvix /{33 ¢ nomouyvio cpeocme Hnmepuem-pecypcos
Koumponupyemvie /K 11K-4.2 I[IK-4.3 [1K-4.4 I[IK-16.1

Tema 3.1. Ocnogvl pabomel ¢ niamghopmoti oopabomxu oannwix /[33 Google Earth Engine
dopma KOHTpOJIsI/O1LIeHOYHOE cpeAcTBO: [IpakTHyeckas padora
Bomnpocsi/3ananus:
1. CniexTpanbHBIN aHAIU3 a9POKOCMUYECKHUX H300pakeHu i

2. IIpeobOpa3oBaHusi KOHTpacTa a’pOKOCMHUYECKHX HW300pPaKCHHM METOIOM PaCTIKEHUS
TUCTOTPaMMBI

3. ABTOMaTH3MPOBAHHBIA TEMAaTHYCCKUHM aHAJIN3 a3POKOCMUYECKUX N300paKeHUM

8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

8 cemecmp, 3auem c oyenkou
Koumponupyemvie H/IK: I1IK-4.1 I[IK-16.1 1IK-4.2 I[IK-4.3 [IK-4.4
Bonpocsl/3ananus:

1. Kakue oTeuecTBEHHBIE CITyTHHUKH OOECIEYMBAIOT CHEMKY BBICOKOTO (<5 M) M CpeaHero
(10-30 m) pa3pemeHus

2. B uéM npuHIUNHAaIbHOE OTINYNE TaHHBIX ypoBHEWH 00padoTku L1 u L2?

3. Kakue pannble mnpenocrasisier reomopran PockocMoca, M Kakhe OrpaHUYEHUs
CYILIECTBYIOT MIPU UX UCTIONB30BAHUU?

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

5. Kakue Ttemarnueckue JaHHbIE MOXHO IOMY4YHTh Ha mopraiax Pociecundopra,
Munnpupozs! unu Pocrugpomera?

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

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

8. [ToueMy BeTOMCTBEHHBIE TOPTAJIBI PEIKO MPETOCTABISIIOT UCXOAHBIE PACTPOBBIE CLEHBI, a
TOJIKO TEMaTUYeCKHUE KapThl?

9. Kakume MeXayHapoAHbIE CIIyTHUKOBBIE IIPOTpaMMbl TOJHOCTBIO OTKPBITHI IS
10JIb30BaTENIEN 0 BCEMY MUpPY?

10. Kakwme ¢ynkmuun mno3Bomsaror USGS  EarthExplorer u  momoOGHbIM  mopTamam
aBTOMAaTH3HPOBATh IMOUCK H 3arpy3Ky JaHHBIX?
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11. B uéM npenmyIecTBO NaKETHOW 3arpy3Ky 110 CPAaBHEHUIO C PyYHBIM ITOMCKOM IO OJHOMU
cuene?

12. Kak ycranoButh u Hactpouth mmiaruH Sentinel Hub B QGIS? Kakme nanubie OH
MPENOCTABIISIET?

13. Yro takoe WMS, u kak moxkmounth myOnuyasiii WMS-cepBuc (nHanpumep, MODIS
Fire) B QGIS?

14. Yro o3Hauaet abbpeBuarypa STAC, u kakue mpoOIeMbl pemaeT dTOT CTaHaapT?
15. Kakue mexayHapoaubie opranu3anuu noaaepxusaioT STAC (HazoBute 2—3 npumepa)?

16. Kak ¢ momompro 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 0e3 HamucaHusi Koaa?
ObocHyiiTe OTBET

19. CpaBuute yno6cTBO paboThl ¢ JaHHBIMU Yepe3 BeO-uHTepdeiic u yepes rnaruabl QGIS.
20. Kak 3apeructpupoBarbcs U nosryuuTh 1octyn k Google Earth Engine?

21. U3 xakux OCHOBHBIX KOMIIOHEHTOB cOCTOMT ckpunT B GEE (nmepeMeHHbIe, KOJIIEKLINH,
GWIBTpBI, BU3yanu3anus)?

22. Kak orduibsrpoBarh Koyutekiuio Sentinel-2 mo gare, TeppUTOpUH B 00JIaYHOCTH?

23. Hammmmrte Bblpaxkenue i pacu€éta NDVI B GEE ¢ wucnonb3oBaHweM MeTona
‘normalizedDifference()".

24. Kak Bu3yaJu3upoBaTh pe3yiabTaT C 3aJaHHOW LBETOBOM MAJUTPOH U JUANa30HOM
3HaYeHUN?

25. Kak moctpouts rpaduk Bpemerroro psga NDVI s 3agansoro monurona?
26. Kak ummoptupoBaTh BHEITHUI BEKTOPHBIN CJI0# (Hampumep, rpanuily peruona) B GEE?
27. Kak BBIIOJHUTH 00pE3Ky CITYTHUKOBOTO M300pa)KEHUS 1O TIOJTUTOHY ?

28. Kakue Bctpoennsie HaOops! faHHBIX B GEE MOXXHO Mcmonb30Bath 1 aHAIH3a:
- JIECHBIX TIOTEPb, - BOJHOM MMOBEPXHOCTH, - AaKTUBHBIX TTOKAPOB?

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

30. [Mouemy GEE He comepXuT ouIMalbHBIX JTaHHBIX poccuiickux cmyTHUKOB (Pecypc-Il,
Kanonyc-B)?
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31. Kakue orpanndeHusi HakiaapiBaeT obnaunas apxurekrypa GEE Ha 00bEM U 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-MeTOANMYeCKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

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

. CrereHk .®., CeBacTbsIHOB H. TONUYECKUE YKa3aHUs UL BBIIOJHEHUS K BOH
2. Creuenrko A.®., Cesac oBa M.H. Metognueckue ykasa OJIHE COBO
TEI qeT T Bl U IapaMeTpoOB KOCMHYECKHX CBEMOK" IO K UCIAIUINHBL
abo "Pacue accel KA apaMeTpo oC ec cbeMOK' 1O C C
"Anspokocmuyeckue creMku'. M.: u3n. MUNT'AuK, 2003, c. 23.

Jlononnumenvuas rumepamypa

1. ManunnukoB B.A., Creuenko A.®., AnteiHoB A.E., [TonoB C.M. MOHUTOPUHT MPUPOAHOM

CpeIbl a’pOKOCMUYECKUMHU CpPEACTBAMH. YdUeOHOe MOCOOMe JUIsi CTYACHTOB By30B. - M.: U3m.
MUUT'AuK. 2008 1., 145 c.

2. Tonun I''b. Kocmuueckast potochéMKa Jy1si U3yueHus IpUpoaHbIX pecypcoB. / I.b. TonuH. -
Henpa:Jlennnrpan. ota-e., 1980.. - 319 - Tekct: HemocpeACTBEHHBI.

3. CocraBurenu: CeBactbsiHoBa M.H., CepebOpskoB C.A. Mertoaudeckoe mocobue mo Kypcy
«TexHrKa W TEXHOJIOTHSI a’pOKOCMUUYECKON chemMkm». Paznmen «lludpoBsie a’spodorocheMouHbIE
cuctemMbl». M.: U3n. MUUT'AuK, 201. 58 c.

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. http://www.dataplus.ru /news/arcreview - DIeKTpOHHBIE BepcuU XypHaia ArcReview

2. http://jr.rse.cosmos.ru - DiekTpoHHas Bepcusi kypHanma — “‘CoBpeMEHHBIE TPOOIEMBI
JMCTAHIIMOHHOTO 30HAMPOBAHUS 3EMJIU U3 KOocMoca’™

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

4. https://geoportal.roskosmos.ru/help - I'eonopran Pockocmoca: PykoBoacTBo moibp3oBaress
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. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

1. QGIS;

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHC EXHCEHEOCTbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
NHtepakTBHAs MaHeN b - 1 mT.
MoHo010K - 16 mT.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBITMOIHSTH JIOMAIlIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. [[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJJCHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSATEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TNpPE3eHTalluidi, BHAECO- M aygAuoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMH
30pOBBS pa3zpabaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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